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The invention relates to a polypeptide of formula l> 
R<1 >-CO-A<1 >-A<2>-A<3>-A<3>-A<4>-A<5>-A<6>-Q I 

wherein each of the generic terms is disclosed in full in the specification and includes:- 

R<1> is a 5- or 6-membered unsaturated heterocyclic ring which contains one, two or three nitrogen 

atoms, which ring may optionally bear one or two substituents; A<1> is a direct link to A<2>, or is His or 

D-His; A<2> is Trp or MeTrp; A<3> is Ala or MeAla; A<4> is Val; A<5> is Gly or D-Ala; A<6> is His or Lys 

(Z); and Q is a group of the formula -A<7>.R<2> in which A<7> is Leu or MeLeu and R<2> is hydroxy, 

amino, (1 -3C)alkylamino or (1 -3C)alkoxy; or Q is (1 -6C)alkoxy or (1 -1 0C)alkylamino. 

The compounds possess antagonist properties against bombesin-like peptides and are of value in the 

treatment of malignant disease in warm-blooded animals. 
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® Polypeptide compounds, 

© The invention relates to a polypeptide of formula I:- 
R'-CO-A^A^-A'-AS-A^Q I 

wherein each of the generic terms is disclosed (n full in the specification and Includes:- 

R 1 is a 5- or 6-membered unsaturated heterocyclic ring which contains one, two or three nitrogen atoms, which 

ring may optionally bear one or two substttuents; A 1 is a direct Ink to A 2 , or is His or D-His; A 2 is Trp or MeTrp; 

A* is Ala or MeAla; A 4 is Val; A 3 is Gly or D-Ala; A 6 is His or Lys(Z); and Q is a group of the formula -A 7 .R* in 

which A 7 is Leu or MeLeu and R* is hydroxy, amino, (1-3C)alkylamlno or <1-3C)aikoxy; or Q is (1-6C)aikoxy or 

(1«10C)alkylainino. 

The compounds possess antagonist properties against bombesin-llke peptides and are of value In the 
treatment of malignant disease in warm-blooded animals. 
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„, JH 'TT" 99 to P° ] n»P*<te compounds which possess antagonist properties against bombesin 
or bombesin^ peptides, hereinafter referred to as bombesin antagonist properties, and are of. value for 
example in the treatment of maOgnant disease in warm-blooded animals such as man. The invention 
I P0,V ?* P,kte C ° mP0UndS and PT0CSSS8S for ** «nanufacture; novel pharmacoutoS ZposT 

£ 19 f^ | yP 8 P ttd f c f m P°""ds and processes for the manufacture of medicaments contain- 
mg mem for use in producing a bombesin antagonist effect tn warm-blooded animals such as man 

Bombesm is a tetradecapoptide amide which was first isolated from the skin of the frog Bombina 
bombma (Anastesi, Erspamer and Bucd, Experientla, 1971, 27. 166). H is known that bombesin isTpStent 
iT^ ^Z lf ,'!! "^^nRSSngurt aTTd Sinnett-Smith. Prec. Nat,. Acad. 8cL u5J 
18W. 80. 2936) and that it stimulates amylase secretion from guinea pig putaeS'c'iclril 7jinie~j67m. 
^ZfS 1984 ' 295' 61) - * is also *™» t"at bombelinTte peptides „ £XSS 

ST S^;^r alh:eU IU " 9 ^ <SCLC) 081,3 < Mood * QajKlar ' Carney and Minna. SdenTe 
rfl i^tJJ^?' !f 098nOUSiy "H* ^tom-llke peptides can stimulate the growth of huma7T§cT6 
SS1~ (Camey ' Cutma - and Minna. Cancer Research. 1987. 47. 821) and that a morTodoS 
antibody specific for the C-terminus region of bomlisFcan prevent the growth of human SCLC cells both 
mvtoo and in wvo (CutBta. Carney. Mulshine. Moody. Fedorko. FTschler and Minna. Nabjre, 1985. 318, 

#uJ?"!I «^"S Peptide (GRP) is a 27 amino acid peptide amide isolated from the porcine gut 

» £?! ^Ilii^ST' "T' < ? atel ' &00m 3nd ** Biochflm - Res - Common. ™£ 90. 

^Lot?,! ,-* 8mln0 8dd 88quenc8 18 aImost identical to that of tonTbesTnTTqiuromecfln-C 
Z 2J2 Sf? , 8 ^S^ 6 emlde ' me structure 01 wfticn is ldentlcai to the last ten amino adds in 
fte C-terminus region of QRP, which has been isolated from the canine small intestine (Reeve Wateh 
Chew. Oark Hawke and Shively. J.Kd.Chem ., 1983. 258. 5582). Both GRP and I^ZZc'^ 
bombes.n-Oke properties (Zechary and Roangurt. ProcT Natl. Acad. Sci. USA, 1985^2. 761 STS 

is structures of bombesin and Neuromedin C are shown Bitow:- — >' 709 

Bombesin GlpHJln-Ar^eu^lr-Asrrtln-Trp-Ala-Val-G^His^eu-Ket^ 
Neuromedin C H^l^s^Hie-Tr^Ala-Val^Xy-His-Leu-Ma^ 

Several bombesin antagonists are known whereby the structure of the undecapeptide. substance P is 

35 2? Nan^^TS? 2T? 01 te 'r ln ° 201(13 °- amlno See". *«* Fb.kers and 
Gardner Nature 1984, 309. 61; Zachary and Rozengurt, Proc. Natl. Acad. Sd. USA. 1985. 82. 7816 and 

IZJm !? !!!' ° ar *T. and j9nSSn ' Qa^"temlod7 n880o7HSSrA few-bombesSTantagonlsts 
denved from the structure of bombesin have also been disclosed- ~ 

thus W, D-Ala». Ala"]bombesin (7-14) was stated to be a partial antagonist of bombesin-induced 

40 nSSTS 5J? T T™; 2T 80(1 RMir ' «fe 1981. 2. Supp.r7e9) and SSSSSS. 
P>Phe<*. Leu«Jbombesln and [Tyr*. D^he'^IbomESnTSnEbited bombeskHstimulated secretion ofamytoe 

SSy* adn ' (Heinz " Erian ' ^ Tamura - Jones ' Gardner and Jensen. AmerJ. Physiol .. 

. .52?"? * tW i b88n diSCl0Sed m t Leu ' 3 -*(CH 2 -NH)-Leu'*Jbombesin and [Ala'-ttC^-NHWal" 
46 ^ i^ZZ ^^ b88in f^' 8 * Heln.-B.en. Jiang end Jensen, Reg^Pe^i gW.' 
SeTiSSSr °" P6Ptide8 ' R0m8 ' O^ber. 1987; Coy Iff J . Biol 

™ tsttSSS mat c " 1 * NeuromedIn c ^ bomb8sin - 

50 o, ^ cc T d ', n9 , to !* ,nv8n,ton mere '3 Provided a polypeptide of formula l> 
R , -CO-A , -A*-A3-A i -A s -A B -Q I 

^TZl l!^L e T T !! lered urmturated heterocyclte ring which contains one. two or three nitrogen 
atoms. wh«h heterocyclic ring may be a single ring or may be fused to a benawing. and which 
heterocyclic ring may optionally bear one or two substituents selected from hatogeno, (1-4C)aJky«. (1-40- 
alkoxy. hydroxy, cyano and nltro; 1 V r 
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wherein A 1 is a direct link to A 2 , or is His, OHls. MeHis, EtHls, PrHls, D-Gln. D-Glu(OMe), Leu, MeLeu, D- 
Leu. Lys(CO-*Pyridyl), Pal. D-Pal. Phe, D-Phe, Pro, Arg, Glu, His(r-Me). Hfe(*-Me), Hls(COPh) or Trp; 
wherein A 2 Is Tip, MeTrp, Trp(Me) t TrpKFor), Val, DL-Flg, l-Nal. pcF, Leu, Lys, Pal or Cha; 
wherein A 3 is Ala, MeAla, Aib f Qly. Pro, Leu, Phe, Ser, Val, L-Nal, Thr or GIu; 
5 wherein A* is Val. Alb. Leu, lie. Thr, Phe, Ser or DL-F!g; 

wherein A 5 is Qly. Sar, D-Ala. D-Ser. D-Ser(CHaPh), D-pcF, D-AlafNhfe), D-Ala(NHZ<CI)), Alb, D-Pro, D-Lys, 
D-Arg, Ac 3 ©, Atfc or Ac 8 c: 

wherein A 6 is His, MeHis, His<T-Me), Hls<ir-Me), Alb, Val. Leu, Ala, lie, Ahx, Ape, Met, Pro, Phe, Gin, Lys. 
Lyz(Z), Lys(C0CH 3 ). Lys(COPh), Lys(COCHaPh), LysfCOCr^CHzPh), Pal, Ser, SerfCtePh). Thr. Thr- 

io (ChfePh), Glu, Asp, AspfOBu 1 ), Trp or LHMal; and 

wherein Q is a group of the formula -A 7 J\ 2 in which A 7 is Leu, D-Leu. MeLeu, lie, Meile, Ahx, MeAhx, Aib, 
Pro, Val, MeVal, Phe, Ape, MeApe, Met, Ser, Gin or Trp and R 2 is hydroxy or amino; or R 2 Is (1-3C)- 
alkylamino, diaTkylamino of up to 4 carbon atoms, or (1-3C)alkoxy, each optionally bearing a hydroxy, (1- 
3Qalkoxy, amino, (l-BCJalkylamino. dialkylamino of up to 8 carbon atoms, or phenyK1-aC)aJkylamino 

is substituent other than in a position alpha to an oxygen or nitrogen atom, or a fluoro-{l-3C)alkyl or phenyl 
substituent: or R 2 is (^Ocydoalkylamino, N-alkyl-N-cycloaIky!amino of up to 8 carbon atoms, or dlcycloal- 
kylamino of up to 12 carbon atoms; or R? is 1-pyrroBdinyl, piperidlno, morphoOno, 1-piperazinyl or 4- 
methylplperazln-1-yl: or 

Q i$ (1-6C)alkoxy, (1-10C)alkylamlno or dialkylamino of up to 10 carbon atoms each optionally bearing a 
20 hydroxy, amino, (l-3C)afkoxy, (1-6C)alkyiamlno, dialkylamino of up to 6 carbon atoms, phenyh<1-3C}- 
alkylamlno substituent other than in a position alpha to an oxygen or nitrogen atom, or a phenyl substituent 
or Q is phenyl-(1~3C)afkylarnfno; or 

Q Is (3^C)cyctoalkylamino ( N-aJkyl-N-cydoalkylamino of up to 8 carbon atoms or dicycioalkylamino of up 
to 12 carbon atoms; or^ 

25 Q is 1-azetidinyi, 1-pyrrofidlnyl, piperidlno, morphoGno, 1-piperazinyl or 1-homopiperidinyl each optionally 
bearing on any available position, including on any available nitrogen atom, a substituent selected from (1- 
BQalkyl, phenyl and phenyH1-3C)alkyl; and wherein within R 2 or Q a phenyl group may optionally bear a 
substituent selected from halogeno. (1-4C)alky1, (1-4C)alkoxy, hydroxy and cyano; 
or a pharmaceutical ly-accep table salt of said polypeptide. 

so In this specification the term a alkyl° includes both straight and branched alky! groups but references to 
individual alkyl groups such as "propyl" are specific for the straight chain version only. An analogous 
convention applies to other generic terms. 

In the above formula I and throughout this specification, the amino acid residues are designated by their 
standard abbreviations (Pure and Appfied Chemistry , 1974, 40, 317-331 ; European Journal of Biochemistry , 

05 1984, 138. 9-37). 

For the avoidance of doubt it is stated that- 
amino acid symbols denote the L-confrguration unless otherwise Indicated by D or DL appearing before the 
symbol and separated from it by a hyphen; 

Nat designates 3-<2-naphthyl)alanine, le. 2-amino-3-(2-naphthyl)-propanoic acid; 
40 pcF designates 4-chlorophenylaIanirte, l.e. 2-amino-3-(4-chlorophenyl)-pfopanolc acid; 

Pal designates 3-(3-pyridyl)alanine i.e, 2-amino-3-(3-pyr1dy0propanoic acid; 

Fig designates 2-(9-fluorenyi)glycine I.e. 2-amlno-2-(9-fluoreriyl}acetic acid; 

Cha designates 3-cyctohexylaJanine i.e. 2-amino-3-cyclortexyipropanoic acid; 

Mb designates 2-aminoisobutyric acid I.e. 2-amino-2«metriyl propanoic acid; 
45 Sar designates sarcosine i.e. N-methytglytine; 

Ala(NH 2 ) designates 3-amlnoaTanlne, l.e. 2>diamincpropanoic add; 

AIa(NH2(CI)) designates 3^4-chlorobenzyloxycarbonylamino)alanine Le. 2-amino^-(4-chlorobenzyloxycar- 
bonyiamino)propanoic acid; 

Ac*c designates 1 -amino- t-cyclopropanecarboxy lie acid; 
50 Ac 3 c designates 1 -amino-1 -cyctopentanecarboxylte acid; 
Ac 6 c designates 1 -amino-1 -cydohexanecarboxylic acid; 
Ahx designates (2S)-2-aminohexanolc acid, I.e. norleuclne; 
Ape designates (2S)-2-aminopentanoic acid, i.e. norvaline; 

Lys(CO-4-Pyridyl) designates N 6 -isonicotinoyllysine I.e. 2-amino-6-isonicotinoyfhexanoic acid; 
55 Lys(Z) designates N^-(ber»yloxycarbonyt)lyslne; 
LysfCOCH?) designates N 6 -acetyl lysine; 
Lys(COPh) designates N^beruoylrysine; 
Lys(COCH2Ph) designates N s -(phenylacety1)lysine; 
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Lys(COCH 2 CH2Ph) designates N 6 -(3-phenylprop}<5nyl)lysine; 

Thr(CH 2 Ph) designates CP-benfyithreonine I.e. 2-amino-3-ben2yloxybutanofc add; and 

Ser(CH 2 Ph) designates O^snzyteerine I.e. 2-amino-3-b8nzyloxypropanoic add. 

Suitable values for the generic radicals referred to above Include those set out below 

A suitable value for R 1 when it Is a 5- or 6-membered unsaturated heterocyclic ring which contains one, 
two °r mnee ni *ogen atoms is, for example, pyrrolyl, indolyt, pyrldyl, quinolyl, isoquinolyl, imidazolyl, 
pyrazotyl, benzimldazolyl, Indazolyl, pyrimidbiyl, pyrtdazlnyl, pyrazinyl, 1 .2.3-trfazolyl or 1 ,2,4-triazoiyl, which 
may be attached through any available position including through any available nitrogen atoms and which 
may bear one or two substftuents Including a substituent on any available nitrogen atom 

Suitable values for substituents which may be present on a 5- or 8-membered unsaturated heterocyclic 
nng include the following, for example:* 
for halogeno: fluoro, chloro, bromo and iodo; 
for (1-4C)alkyl: methyl. ethyl, propyl, isopropyl and butyl; 
for (1-4C)alkoxy: methoxy, ethoxy, propoxy, isopropoxy and butoxy. 

A suitable value for & when it is (1-3C)aIkylamino or cfiaikylamtno of up to 4 carbon atoms Is, for 
example rnethylamino, dimethylamino, ethylamino. N-ethyl-N-methylamino, propylamine Isopropylamino or 
diethylamtno. "~ *■ 

A suitable vaiua for R 2 , a substituent on R 2 , or a substituent on Q when It Is (1*C)alkoxy Is for 
example, methoxy, ethoxy, propoxy or Isopropoxy. 

A suftable value for a substituent on R* or for a substituent on Q when it is (1«C)alkyiamino, 
diaikylammo of up to 8 carbon atoms, fluoro^ -3C)alkyl or phenyh(1-3C)alkylamino is, for exampfe, 
rnethylamino, ethylamino, propylamino, isopropylamino, butylamino, isobutylamino. sec-butylamlno, tert- 
butylamino, pentylamino, isopentylamlno. hexylamino, Isohexylamino, 3-methylpentyia^o, dimethylamiHS, 
diejylammo drpropyiamino. N- ethyl-N-methylamino. N^ethyl^-propylamino, N*utyl-N-methylamino. N- 
methy^H)entylamino. ^Isopentyl-^methylamino, N-hexyh-N-methylamino, fluoromethtf. difluoromethTi 
tnfluoromethyl, W^trifluoroethyl, 3,3.3-trifluoroprapyl, b^n^amino, phenethylamlno or 3-phenyh 
propylamino. * 

A suftable value for Q when it is {1-eQaJkoxy is. for example, methoxy. ethoxy. propoxy. teopropoxy. 
butoxy. isobutoxy, aec-butoxy, fert-butoxy, perrtytoxy or teopemytoxy. 

A suitable value for Q when It is (1-lOC)alkylamino or dialkylamino of up to 10 carbon atoms is for 
example, rnethylamino. ethylamino, propylamino. isopropylamino. butylamino. isobutylamino, sec- 
butylam.no, tert-butylarnino, pentylamino. isopentylamlno. hexylamino, isohexylamino, 3-methylpentylamTS5. 
I^thylpropylaniino. 1-ethylpentylamino, 1,3-dimethytbutylamino. 1-ethyl-3^nethyibutyiamino, 1.4-dimethyl- 
pentylamino, l-ethyI-4-methylpontylamino. dimethylamino. diethylamlno. dipropyiamino. N-ethyl-N. 
rnethylamino, N-methyl-N-propylamino. N-butyhN-methylamino, N-methyl-N-pentylamlno. l*lsoptentyl-Fi- 
methyiamino or N-hexyl-N-methylamino. ~ — - — 

A suitable value for 5 when ft is phenyH1-3C)alkylamlno Is, for example, benzylamlno. phenethylamlno 
or 3-phenylpropytamino. 

A suitable value for a phenyl -3C)alkyl substituent on Q is. for example, benzyl, phenethyl or 3- 
pnenylpropyl. 

Suitable values for substftuents which may be present on a phenyl or phenyHi-3Qalkylamino 
substrtuent on R 2 , on a phenyKl-3C>-aikylamfno. phenyl or phenyH1-3C)alkyl substituent on Q, or on the 
phenyl group when Q is phenyHl-X)alkytamlno. include the following, for example:- 
for halogeno: faioro. chloro. bromo and iodo: 
for (1-40aJkyl: methyl, ethyl, propyl, isopropyl and butyl; 
for (i-4C)alkoxy: methoxy, ethoxy, propoxy, teopropoxy and butoxy. 

A suftable value for R 2 or for Q when it is (MCHydoalkylamino. N-aikyH^loalkylamino of up to 8 
^^L™ d, ? < ^'? am ^ 0 up to 12 carbon atoms te, for example, cydopropylamino. 
cy^butvtamlno, cycloperrtylamlno, cyctohexytamlno, N-cyctopentyi-N^ethylamlno. r+cyctehexyl-N- 
methylarmno. dicytopentylamino or dlcyctohexylamtno. ~ ~ - - 

• A St f t ^!!/ a ' U ! * substituent <w Q when it is (1-6C)afkyl is. for example, methyl, ethyl, propyl, 
isopropyl. butyl, isobutyl. perrtyl or hexyl. 

A suitable pharmaceuticaily-acceptable salt of the invention may for for those polypeptide compounds 
of the invention which are sufficiently basic (for example those which contain an Arg, D-Ara. Lys, D-Lys 
His. r^Hs^eHis. EtHis. PrHis. D-Ala^Nrfe), Ws(r.Me) or Hte(^Me) group or those where the r+termlnus Is 
not acylated) an acid-addition salt and for those polypeptide compounds of the invention which are 
sufficiently acidic (for example those which contain a carboxy substituent or wherein R 2 is hydroxy) a base- 
addition salt 
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A suitable pharmaceutically-acceptable add-additton salt of the Invention may be formed with an 
inorganic acid, for example hydrochloric acid, hydrobromic add, sulphuric add or phosphoric add, or with 
an organic add, for example acetic acid, citric acid, maJeic acid, fumaric add, sucdntc add, tartaric add or 
trifluoroac8tic add. 

s Suitable pharmaceuticalty-acceptable base-addition salts of the invention include, for example, alkali 
metal (such as sodium or potassium), alkaline earth metal (such as calcium or magnesium), and ammonium 
salts, and salts with organic bases, for example salts with methyJamine. dimethylamlne and tiimethylamlne. 

Particular groups of compounds of the Invention include those polypeptide compounds of the formula I 
whereln:- 

io (a) R 1 is pyrrolyl, indolyl, pyridyi, quinolyl, imldezolyl, pyra20lyf. pyrimidinyl. pyrazinyl or 1,2,4- 

triazoiyl which may optionally bear one or two substftuerrts selected from fluoro. chloro, methyl, methoxy, 
hydroxy and cyano; and A\ A 2 . A 3 , A 4 , A 5 , A* and Q have any of the meanings defined hereinbefore; 

(b) A' (s a direct link to A a , or is His, D-Hls, MeHis. EtHls, PrWs. CW3ln, D-Gru(OMe), Leu, MeLeu, 
Lys{C0-4-Pyridyl), Pal, D-Pal, Phe, Pro. His(r-Me), His(*-Wle) or Trp; and R\ A 2 , A 3 , A*, A s , A« and Q have 

75 any of the meanings defined hereinbefore; 

(c) A 1 is His. D-Hts, D-GIn, D-Glu(OMe). Leu, Pal, OPal, Phe, Pro, Hls(r-Me) or His(*-Me); and R\ A 2 
A 3 , A 4 , A 5 , A 5 and Q have any of the meanings defined hereinbefore; 

(d) A 2 is Trp, MeTrp, Trp(Me), Trp(Fbr). L-Nal, pcF. Lys or Pal; and R\ A 1 , A 3 , A*, A», A* and Q have 
any of the meanings defined hereinbefore; 

20 (e) A 2 is Trp or MeTrp; and R\ A 1 , A 3 , A 4 , A 3 , A 6 and Q have any of the meanings defined 

hereinbefore; 

(f) A 3 is Ala, MeAla, Aib, Qly, Leu. Ser, Val or TTmt; and R\ A 1 , A 2 A 4 , A s , A 6 and Q have any of the 
meanings defined hereinbefore; 

(g) A 3 is Aia or MeAla; and R\ A 1 , A 2 , A 4 , A 5 . A* and Q have any of the meanings defined 
26 hereinbefore; 

(h) A 4 Is Val, Alb, Leu, lie or Thr; and R 1 , A 1 , A 2 , A 3 , A 5 , A 5 and Q have any of the meanings defined 
hereinbefore; 

(i) A 4 is Val; and R\ A 1 , A 2 A 3 , A 5 , A 6 and Q have any of the meanings defined hereinbefore; 

(j) A 5 is Gly, Sar. r>Ala. D-Ser, r>Ser(CH 2 Ph), D-pcF, Alb, D-Pro or D-Lys; and R 1 , A 1 , A 2 A 3 , A*, A e 
30 and Q have any of the meanings defined hereinbefore; 

(k) A 5 is Gly, Sar, r>Ala, D-Ser, D-Ser(CHaPh), OpcF, Aib or D-Pro; and R 1 , A 1 , A 2 A'. A 4 , A 6 and Q 
have any of the meanings defined hereinbefore; (1) A 8 Is His, MeHls. Hls(r-Me), HisM/Ie), Val. Leu, Pro, 
Phe, Gin, Lys(Z), Lys(COCH*). Lys(COPh), Lys(COCH fl Ph), Lys(COCHaCHaPh), Pal. Sen Ser(CH2Ph). Thr, 
Thr(CH 2 Ph), Trp or L-NaJ; and R 1 , A 1 , A 2 , A 3 A 4 , A 5 and Q have arty of the meanings defined hereinbefore; 
35 (m) A 6 is His. MeHis. Hls(r-Me), His(v-me). Leu, Pro, Phe, Gin, Lys, Lys(Z) or Pal; and R 1 , A 1 , A 2 A 3 , A 4 , A 5 
and Q have any of the meanings defined hereinbefore; 

(n) Q is a group of the formula -A'.R 2 in which A 7 is Leu, D-Leu, MeLeu, lie, Melie, Ahx, Aib. Val, 
MeVal, Phe, Ape or Met and R 2 Is hydroxy or amino; or R 2 is (1*3C)alkylamino, dialkylamino of up to 4 
carbon atoms or (1-3C)alkoxy. each optionally bearing an amino, {1-8C)alkyiamlno or phenyi-<1-3C)- 
40 alky lam ino substituent, other than in a position alpha to an oxygen or nitrogen atom, or a fluoro-(1-3C)alkyl 
or phenyl substituent; and R\ A 1 , A 2 , A 3 , A 4 , A 5 and A G have any of the meanings defined hereinbefore; 

(o) Q is a group of the formula -A 7 .R 2 in which A 7 is Leu, MeLeu, lie, Ahx. Val or Phe and R 2 Is 
methoxy, amino, methylamlno or dimethylamino, each optionally bearing a triflvoromethyl or phenyl 
substituent, or R 2 is ethoxy or ethylamino. each optionally bearing an amino, methylamlno. ethytamino, 
46 isobutytemino, isopentylamtno, benzylamino or phenethylamino substituent, other than In a position alpha to 
an oxygen or nitrogen atom, or a trifluoromethyl or phenyl substituent; and R\ A\ A 2 , A 3 , A 4 , A s and A 6 
have any of the meanings defined hereinbefore; 

(p) q Is a group of the fbrmuia -A 7 ^ In which A 7 is Leu, D-Leu, MeLeu, lie, Melle, Ahx, Alb, Val, 
MeVal. Phe. Ape or Met and R 2 is (3-SC)cycloalkylamino, or R 2 is 1-pyrrolldlnyL piperidino, morpholino or 1- 
so plperazinyl; and R 1 , A 1 . A 2 A 3 , A 4 , A 5 and A B have any of the meanings defined hereinbefore; 

(q) Q is a group of the formula -A 7 .R 2 in which A 7 la Leu, MeLeu, He, Ahx, Val or Phe and R 2 is 
cyciopentylamino or 1-pyrrolldinyi; and R\ A 1 . A 2 , A 3 , A*, A 8 and A 6 have any of the meanings defined 
hereinbefore; 

(r) Q is (1-6C)aIkoxy, (MO)aikylamlno or dalkylamino of up to 10 carbon atoms, each optionally 
65 bearing an amino. {1-6C)alkyiamino or phenyKI -3C)aJky lamlno substituent, other than in a position alpha to 
an oxygen or nitrogen atom, or a phenyl substituent or Q Is phenyl-{1-3C)alkylamino; and wherein within Q 
a phenyl group may optionally bear a substituent selected from chioro, methyl, methoxy and hydroxy and 
H\ A\ A 2 , A 3 , A 4 , A* and A 6 have any of the meanings defined hereinbefore; 
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(3) Q is methoxy, isopropoxy. Isobutoxy. isopentytoxy. methylamino isobutylamino, isopentylamlno. 1- 
ethylpropylamino or 1.3-dimethyfbutyamino. each optionally bearing an amino, methylamino 
isopropylamino, Isobutylamino, isopentylamlno. benzytamlno or phenetiiylamlno substituent, other than tn a 
position alpha to an oxygen or nitrogen atom, or a phenyl substituent, or Q Is benzylamino or 
phenethyiammo; and R '- A '' A *. A3 « A * AS and A« have any of the meanings defined hereinbefore; 

(«) Q is (3-6C)cyctoalkylarnino, or Q is 1-pyrrolieBnyl. pipertdino. morpholino or f-piperazmyl, each 
optionally bearing on any available position, including on any available nitrogen atom, a substituent selected 
from (1-6C)alkyl. phenyl and phenyl-(1-3C)alkyl; and wherein wHhin Q a phenyl group may optionally bear a 
substituent selected from chtoro, methyl, methoxy and hydroxy; and R*. A 1 , A 2 . A 3 , a*, A 5 and A 6 have any 
of the meanings defined hereinbefore; and (u) Q is cyctopentylamino. cyclohexylamino. pipertdino, 4- 
phenylpiperfdino. morpholino or 4-benzylpiperazin-l-yl; and R 1 , A'. A 2 , A» A*, A s and A« have any of the 
meanings defined hereinbefore: together in each group with a phamiaceutically-acceptable saft of each 
polypeptide compound. 

A further particular group of compounds of the invention comprises polypeptide compounds of the 
formula I wherein FV Is pyrrolyl. indolyl. pyridyi. quinolyl. Imldazolyl, pyrazolyl. pyrlmidlnyl, pyrazinyi. or 
1,2,4-triazolyl which may optionally bear one or two substituents selected from fluor. chtoro. methyl, 
methoxy, hydroxy and cyano; 

wherein A' Is a direct link to A*, or is His, D-Hls, MeHis. EtHJs, PrHls, D-GIn, Glu(OME), Leu. MeLeu, Lys- 
(CO-4-Pyridyl). Pal. D-Pal. Phe, Pro. Ws(r-Me), HIs(«-Me) or Trp; 
wherein A 2 is Trp, MeTrp, Trp(Me), Trp(For), L-Nal, pcF or Pal; 
wherein A 3 is Ala, MeAla. Qly, Leu. 8er, Val or Thr; 
wherein A* is Val, Aib, Leu, lie or Thr; 

wherein A s is Gly. Sar, CMIa. D-Ser. D-SerfCHaPh), O-pcF. Aib, D-Pro or OLys; 
wherein A 6 is His. MeHis, His(r-Me). HisMte), Val. Leu. Pro. Phe, Gin, Lys<Z). Lys(COCHa). Lys(COPh) 
LysfCOCt-fePh), Lys(C0CH2CH2Ph), Pal, Ser, Ser(CH2Ph), Thr, Thr(CH2Ph), Trp or L-Nal; and 
wherein Q is a group of the formula -A 7 J* in which A' is Leu. IKeu. MeLeu, lie. Melle, Ahx, Aib. Val. 
MeVal. Phe, Ape or Met and R 2 is hydroxy or amino; or R 2 is (1-3C)alfcylamino (especially methylamino and 
ethyiamino), dialkylamlno of up to 4 carbon atoms (especially dimethylamino and N-ethyl-N-methylamlno) 
or (1-3C)alkoxy (especially methoxy and ethoxy), each optionally bearing an amino, (V6C)alkylamlno 
(especially methylamino. ethyiamino. isobutylamino and Isopentylamino) or phenyl-(1-3C)aikylamino 
(especially benzylamino and phenethylamino) substituent other than in a position alpha to an oxygen or 
nitrogen atom, or a fluoro-(1-3C)alkyt (especially trlfluoromethyi) or phenyl substituent: or R 2 is (3-6C)- 
cycloalkylamino (especially cyctopentylamino and cyclohexylamino); or R 2 is 1-pyrrolidirtyL pipertdino 
morpholino or 1-plperaa'nyl; . 

or Q is (1-6C)alkoxy (especially methoxy, isopropoxy. isobutoxy. tert-butoxy and isoperrtyloxy), (MOC)- 
alkylarnino (especially methylamino. isobutylamino. Isopentylamino. 1-ethylpropylamlno, 1-ethylpentylamino. 
1.3-dimethyfbutyamino and 1,4-dimethylpentylamino) or dialkylamino of up to 10 carbon atoms (especially 
dimethytemino. f^ethyKN-methylamino and Wsopentyl-N-methylamino), each optionally bearing an amino. 
(l-BC)alkylamlno (especially methylamino, Isopropylamino, isobutylamino and Isopentylamino) or phenyW> 
3C)alkylamino (especially benzylamino and phenethylamino) substituent. other than in a position alpha to an 
oxygen or nitrogen atom, or a phenyl substituent: or Q is phenyl -3C)all<ylamlno (especially benzylamino 
and phenethylamino): or Q Is (3-eOcyctoalkylamlno (especially cyctopentylamino and cyclohexylamino); or 
18 1-PVrnjfidInyl. pipertdino. morphoBno or 1-piperazinyl. each optionally bearing on any available position 
including on any available nitrogen atom, a substituent selected from (1-8Qalkyl (especially methyl and 
ethyl), phenyl and phenyl-<i«3C)aikyl (especially benzyl and phenethyl); and wherein within Q a phenyl 
group may optionally bear a substituent selected from chtoro, methyl, methoxy and hydroxy; and the 
phamaceutically-acceptabte salts thereof. 

Another particular group of compounds of the invention comprises polypeptide compounds of the 
formula I 

wherein R' is 2-pyrrotyl, 2-lndolyl. 3-inddyl, 2-pyridyl, 3-pyridyt, 4-pyrldyl. 2-lmldazolyl. 4-pyrazolyl, 2- 
pynmldinyi. 4-pyrimidinyl, 6-pyrimldinyl or 2-pyrazinyl which may optionally bear a substituent selected 
from chtoro, methyl, methoxy, hydroxy or cyano; 

A 1 is His. D-HIs, Mm, D-Glu(OMe). Leu. Pal, D-Pal. Phe. Pro, Hls(T-Me) or Hfebr-Me); 

A 2 Is Trp or MeTrp; A s Is Ala, MeAla or Aib; A* Is Val; 

A s is Gly, Sar, D-Ala, D-Ser. D-SerfCHjPh), D-pcF, Aib or D-Pro; 

A« is His, MeWs. Hls(r-Me). His(*-Me), Leu, Pro, Phe. Gin. Lys. Lys(Z) or Pal; and 

Q Is a group of the formula -A'.* 2 In which A' is Leu, MeLeu. He, Ahx, Val or Phe and R 2 is methoxy, amino 



EP 0 345 990 A2 



or methyiamino. each optionally bearing a trifluoromethy or phenyl substituent or R 2 is ethoxy or 
ethylamino, each optionally bearing an amino, methyiamino, ethylamino, isobutylarnino, Isopentyiamlno, 
benzylamino or phenethylamino substituent other than in a position alpha to an oxygen or nitrogen atom, or 
a trtfluoromethyl or phenyl substituent; or R 2 is cyclopentylamino or 1-pyrrolidlnyl; 
5 or Q is methoxy, isopropoxy, isobutoxy, isopentytoxy, methylamlno. Isobutylarnino, isopentyiamlno, 1- 
ethylpropylamino or 1 ,3-dimethylbutytemino, each optionally bearing an amino, methyiamino, 
isopropylamino, isobutylarnino, Isopentyiamlno, benzylamino or phenethylamino substituent other than in a 
position alpha to an oxygen or nitrogen atom, or a phenyl substituent, or Q is benzylamino or 
phenethylamino; 

io or Q is cyclopentylamino, cyctohexyiamino, plperkfino, 4- phenylplperidlno, morphoilno or 4- 
benzyiplperazln-1 -yl; 

and the pharmaceutically-acceptable acid-addition salts thereof. 

Another particular group of compounds of the invention comprises polypeptide compounds of the 
formula I 

is wherein R 1 is 2-pyrrolyl, 2-indclyl. 3-indolyl. 2i>yridyl. 3-pyridyl, 4-pyrldyl, 2-lmidazolyl, 4^>yrazolyl. 2- 
pyrimidinyl, 4-pyrlmidlnyi. 6-pyrlmldlnyi or 2-pyrazInyl which may optionally bear a substituent selected 
from chloro, methyl, methoxy, hydroxy or cyano; 

A 1 is a direct JJnk to A 2 , or is Hie. D-Hls, D-GIn, OQIu(OMe), Leu, MeLeu, Lys(Co-4-Pyrldyl), Pal, D-Pal. 
Phe, Pro, His(r-Me) or Hls(irMe); 
20 A? is Trp or MeTrp; A 3 Is Ala, MeAla or Ser; A* Is Val or lie; 
A 5 is Gly, Sar, D-Ala, O-Ser, D-SerfCTfcPh), D-pcF, Aib or D-Pro; 

A 6 is His, MeHis. His<T-Me), His<*-Me), Vai, Leu, Pro, Phe, Gin, Lys(Z), LysfCOCHa), Lys(COPh), Lys- 

(COCHaPh), Lys(COCH2Ch 2 Ph), Pal, Ser, SerfOfePh), Thr, Thr(CH 2 Ph), Trp or L-Nai; aid 

Q is a group of the formula -A'.R 2 in which A 7 Is Leu, MeLeu. lie, Ahx, Vai or Phe and R 2 Is methoxy, ammo 

25 or methyiamino, each optionally bearing a trifluoromethy or phenyl substituent, or R 2 is ethoxy or 
ethylamino, each optionally bearing an amino, methyiamino, ethylamino, isobutylarnino, isopentyiamlno, 
benzylamino or phenethylamino substituent, other than In a position alpha to an oxygen or nitrogen atom, or 
a trtfluoromethyl or phenyl substituent; or R 2 Is cyclopentylamino or 1-pyrroOdinyl; 
or Q is methoxy, Isopropoxy, isobutoxy, isopentytoxy, methyiamino, Isobutylarnino, isopentyiamlno, 1- 

30 ethylpropylamino or 1.3-cfimethyfoutyiamino, each optionally bearing an amino, methyiamino, 
isopropylamino, isobutylarnino, isopentylamino. benzylamino or phenethylamino substituent, other than In a 
position alpha to an oxygen or nitrogen atom, or a phenyl substituent or Q l6 benzylamino or 
phenethylamino; 

or Q is cyclopentylamino, cyciohexylamino, piperldino, 4-phenylpiperidino, morphoilno or 4-benzylpiperazirv 
99 1-yl; 

and the pharmaceutically-acceptable acid-addttion salts thereof. 

Another particular group of compounds of the Invention comprises polypeptide compounds of the 
formula I wherein R 1 is 2-pyrrx>lyL 2-indolyl, N-methylindol-2-yl, 34ndolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2- 
chloropyrid-3-yl, 6-chloropyrld*3-yl, 8-methylp7rid-3-yl, 4-pyrazolyl or 2-pyrazJnyl; 
40 A 1 is His, D-His, D-GIn. D-Glu(OMe), Leu, Lys(CCM-PyridyD, Pro, Hls(r-Me) or Ws(ir-Me); 
A 2 Is Trp; A* is Ala or Sen A* is Vai; 

A 9 is Gly, Sar or OAla; A 6 is His. Leu, Phe. Gin, Lys(Z), LysCCOCI-fe). Lyc(COCH 2 Ph) or Lys- 
(COCH2CH 2 Ph); and 

Q is a group of the formula -A 7 .R* in which A 7 is Leu, MeLeu, Me or Vai and R 2 is methoxy, amino, 
« methylammo. ethylamino or dirnethylamino; 

and the pharmaceutical ty-acceptabie salts thereof. 

A preferred group of compounds of the Invention comprises polypeptide compounds of the formula I 

wherein R 1 Is 3-pyridyl, 4-pyridyl. 2-pyrazinyl, 2-inddyl or 3r4ndolyl; 

A 1 is His; 
60 A 2 Is Trp; A? is Ala: A* Is Vab 

A 5 is D-Ala; A« is His, Lys(Z). LysfCOCHa), Lys(COCHaPh) or Lys(COCH 2 CHaPh); and 

Q Is a group of the formula -A 7 J^ 2 In which A 7 is Leu or MeLeu and R 2 is methoxy or methyiamino; 

and the pharmaceutically-acceptable salts thereof. 

Specific preferred compounds of the Invention Include, for example, the following polypeptides of 
ss formula I:- 

4-PyrfdyhCO-His-Trp-Ala-Val-D-Ala-HIs-Uu-OMe and 

44 3 yiWyl^His-Trp-Ala-VahC>Ala-Ws-Uu-NHMe. 

Further specific preferred compounds of the Invention Include, for example, the following polypeptides 
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of formula I:- 

4-PyridyK!0-His-Trp-Ala-VaHJ-AJa-r^M6LeiK)Me, 

3- PyridyKX>Hfe-Trp-Ala-VaH>Ala-Hls-MeLeo-0Me, 

4- PyridyK)0-Hl3-Trp-AJa-VaH)-A]B-Lys(Z)-MeLeu-OMe, 
s 3-lrKlotyKX>His-Trr>Ala-Va>D-Ala4fls-LeiK)^ 

4-PyridyM:0-His.Trp-AJa-Val-0-Ala-His-MeLeu-NHMe 

4-PyridyK!0-Hi3-Trp-Ala-VaI-f>-Ala-Lys(Z)-Uu-NHMe. 

^PyrkJyW^His-Trp-Ala-Val^a-Ly^COCHjPhhUu-NHMe and 

A-PyridyHSO^T^AIa-Val^Ala-Ly^COCHjCHjPhhLeu-NHMe. 
io The invention provides, as a further feature, any one or more of the preferred compounds together with 

their pharmaceutically acceptable ackJ-additton saits. 

The polypeptide of the invention may be prepared by any process well known in the art of peptide 

chemistry to be applicable to the synthesis of analogous compounds. Thus, for example, a polypeptide of 

ttie invention may be obtained by procedures analogous to those disclosed In "SoHd Phase Peptide 
is Synthesis- by Stewart and Young (published by the Pierce Chemical Company. Illinois, 1984), "Principles 

of Peptide Synthesis" (published by Springer-Verlag, Berlin, 1984) and "Practice of Peptide Synthesis" 

(published by Springer-Verlag. Berlin, 1 984). y 
Preferred processes for the manufacture of a polypeptide of the Invention include, for example.- 

(a) the removal of one or more conventional peptide protecting groups from a protected polypeptide 
a> to give a polypeptide of the invention of formula I: P«wwe 

(b) the formation of an amide bond by coupling two peptide units, one containing a carboxyllc acid 
group, or a reactive derivative thereof, and the other containing an amino group, such that a protected or 
unprotected polypeptide having the sequence indicated In formula I is produced whereafter, If necessary 
the protecting groups are removed using process (a) above; 

as (c) for the manufacture of a polypeptide of the invention wherein R' Is a 5- or 6-membered 
unsaturated heterocyclic ring as defined above, the reaction of a protected or unprotected polypeptide 
having the sequence Indicated In formula I wherein the group R'-CO- is hydrogen with the appropriate 
acyiating agent in the presence, if necessary, of a suitable base whereafter, If necessary, the protecting, 
groups are removed using process (a) above: 

(d) for the manufacture of a polypeptide of the invention wherein FP is (1-3C)alkoxy or Q is (1-8C)- 
alkoxy, each optionally substituted as stated above, the esterification of a protected or unprotected 
poh^peptide havmg the sequence indicated in formula I wherein R 2 or Q is hydroxy, or a reactive derivative 
thereof, with the appropriate alcohol, whereafter, if necessary, the protecting groups are removed using 
process (a) above; w 

* * e) . f0r . t ! ,e manufacture of a Polypeptide of the invention wherein R 2 is amino, (1-3C)alkylamino or 
dialkylamino of up to 4 carbon atoms, or Q is (M0C)alkylamino. dialkylamino of up to 10 carbon atoms or 
ptenyKi.3C)alkylamino each optionally substituted as stated above; or R* or Q is (3-6Qcyctoalkylamlno 
r^aikyk^cloaJkylamino of up to 8 carbon atoms or dicycloalkylamino of up to 12 carbon atoms- 
or R is 1-pyrrolidinyl. pipertdino. morpholino. 1-piperazinyl or 4-methylpiperazin-1-yl; or Q is 1-azirinyL 1- 
^"y^j^'WW. Pfoeridino. morpholino. 1-piperazinyJ or 1-homoplperldlnyl each optionally subs* 
toted as stated above the reaction of a protected or unprotected polypeptide having the sequence indicated 

V^l^T^ ,* ^H^' W * reactive <terivative * ( 1 «C)alkoxy. with ammonia, with 
me appropnate alkyiamlne, diaikyfamine or phenyfaJkylamine, with the appropriate cycloalkylamine, N-alkyt- 
r+cycloalkyiamine or dicycloafkylamine. or with the appropriate heterocycte whereafter, if necessary, the 
« protecting groups are removed using process (a) above; and 

(f) for the manufacture of a polypeptide of the invention wherein R 2 is hydroxy, the hydrolysis of the 
protected or unprotected polypeptide having the sequence indicated in formula I wherein R* is (1-3QaIkoxy 
wnereatter, if necessary, the protecting groups are removed using process (a) above. 

so h process (a) there may be as many protecting groups in the starting material as there are radicals 
which may require protection, for example some or all of those groups which exist in the product as free 
hydroxy groups or basic amino groups (whether primary or secondary amino groups). The protecting group 
or groups may be chosen from those described in the standard text books on peptide chemistry stated 
above. Various methods for the removal of the protecting group or groups are also described In those 

65 oooks, 

' n (^suitable Protecting group for a basic amino group (whether at the N-termmus or in an 

amino acid skte chain) is. for example, an arylmethoxycarbonyl group, for example a 2-,~2(NOaK Z<BrK Z- 
(Cl)- or Z{OMa)- group, which may be removed by hydrogenatlon over a catalyst for example palladhiro-on- 
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charcoal or it may be removed by treatment with an inorganic acid, for example anhydrous hydrogen 
fluoride or hydrogen bromide. 

In process (a) a particularly suitable protecting group for a basic amino group is, for example, an 
alkoxycarbonyl group, for example a Boogroup, which may be removed by treatment with an organic acid, 
5 for example trifluoroacetlc acid, or it may be removed by treatment with an inorganic acid, for example 
anhydrous hydrogen chiorlde or hydrogen bromide; or for example a 9-fluoreny!methoxycarbonyi group, 
which may be removed by treatment with an organic base, for example plperkfine. 

In process (a) a particularly suitable protecting group for the basic amino group In the side chain of 
Wsttdlne is. for example, an arylsulphonyl group, for example a tosyi group, which may be removed by 
10 treatment with a hydroxy lamine, for example an N-hydroxytrlazote, particularly 1-hydroxybenzotriazole. 

In process (a) a suitable protecting group for a hydroxy group Is, for example, an arylmethyl group, for 
example a benzyl group, which may be removed by treatment with an inorganic acid, for example 
anhydrous hydrogen fluoride, or It may be removed by hydrogenation over a catalyst, for example 
palladum-on-charcoal: or It may be for example, an esterlfying group, tor example an acetyl or benzoyl 
ib group, which may be removed by hydrolysis with a base, for example sodium hydroxide. 

In process (a) a suitable protecting group for a carboxy group is, for example, an esterlfying group, for 
example an arylmethyl group, for example a benzyl group, which may be removed by treatment with an 
inorganic acid, for example anhydrous hydrogen fluoride, or it may be removed by hydrogenation over a 
catalyst, for example pailedium-on-charcoal; or, for example a tort-butyl group which may be removed by 
20 treatment with an organic acid, for example trifluoroacetlc acid. 

In process (a) particularly suitable protection for a carboxy group at the C-terminus Is afforded by the 
formation of, for example, an ester, for example the ester formed by the coupling of the C-terminus amino 
acid and a resin, for example a hydroxymethylated styrene- dMnylbenzene crossJInked""re$in; or by the 
formation of. for example, an amide, for example the amide formed by the coupling of the C-terminus amino 
25 acid and a resin, for example a methylbenzhydrylamine styrene-dlvinyibenzene crossllnked resin. 

In process (b) any one of the standard peptide coupling reactions may be used, for example those 
described in the standard text books on peptide chemistry stated above. 

In process (b) it Is to be understood that a peptide unit may contain just one protected or unprotected 
amino acid. 

30 In process (b) a suitable coupling reaction is, for example, a solution-phase coupling reaction, for 
example an active ester coupling, an azide coupling or a coupling involving N,N -dicyclohexyicarbodiimide 
and 1-hydroxybenzotriazole. 

In process (b) a suitable reactive derivative of the peptide unit containing a carboxylic acid group Is, for 
example, an acyl halide, for example an acyl chiorlde formed by the reaction of the acid and an Inorganic 

35 acid chloride, for example thionyl chloride; a mixed anhydride, for example an anhydride formed by the 
reaction of the acid and a haloformate, for example Isobutyl chlorofonmate; or an acyl azide, for example an 
azide formed by the reaction of the acid and an azide such as dtphenyiphosphoryl azide. 

In process (b) a particularly suitable reactive derivative of the peptide unit containing a carboxylic acid 
group Is, for example, the product of the reaction of the acid and a carbodiimide, for example N.N- 

40 dicyclohexyicarbodiimide or N.N'-diisopropylcarbodlrmide, or it is the product of the reaction of the ad<J, an 
N-hydroxytriazole. for example! -hydroxybenzotriazole, and a carbodiimide, for example N.N'-dicyclohexyl- 
carbodimlde or N,N'-dllsopropylcarbodiimlde. 

In process {b)"a preferred strategy is, far example, to use a solid-phase synthesis wherein the amino 
acid which is to become the C-termlnus amino acid of a polypeptide of the invention is protected at the 

48 alpha amino group and, if necessary, in the side-chain and coupled to a solid support for example a resin, 
for example a hydroxymethylated or a methylbenzhydrylamine styrene-dlvinylbenzene crossllnked resin via 
an ester or amide linkage respectively, whereafter the protecting group on the aipha-amino groupTs 
removed- The amino acid which is to be attached to the C-terminus amino acid is protected at the alpha- 
amino group and, If necessary, In the side-chain and coupTed to the C-termlnus amino acid which remains 

so attached to the solid support The step-wise process of deprotectton 6F the alpha-amino group and coupling 
to the next amino add is repeated to give a protected or unprotected polypeptide attached to the solid 
support 

The protected or unprotected polypeptide may be released from the hydroxymethylated resin solid 
support by, for example, hydrolysis, for example acid hydrolysis with, for example, an organic add, for 
$s example trifluoroacetlc acid or with, for example, an inorganic add, for example anhydrous hydrogen 
fluoride or hydrogen bromide; or the polypeptide is released by, for example, alcohdysls, tor example 
methanolysis. In the presence of a base, for example an organic base, for example dHsopropylethylamine 
whereafter, if necessary, the protecting groups are removed using process (a) above. 
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When a methyOwnzhydrylamine resin is used, the protected or unprotected polypeptide mav be 
KEf*™ i"' W SUpp0rt *» o*™** b V treatment with en ir^aT^fo^Thya^ 
fluonde. whereafter, rf necessary the protecting groups am removed using process (a) abo^T 

* P ™2£\ ^1^1^ * to ^P' 9 - to US9 8 solld^e synthesis wherein an 

TZ^t iT*"™ 6 * " nk ** *** amin0 *** ^ a PoSwW9 of the inveZ 
protected * »• alpha-am.no group and. if necessary, in the side-chain and coupled to a solid suooort tor 

EX 8 X ^i 98Cribed *•* Wh8reafter the protecting group on the aiphTamlnc g^p Z reEel 
™ wlwh is to be attached to the amino acid which has been coupled to thTSd s3Tls 

wSSfSnir^^'^ *** aB * " neCe88afy ' ln * 9 *■<*-» coupled to S aSnTacL 
™ ^ n T P '? Jl* 6 ^ Support Th9 8te ^ Process of deprotection of the alpha-aS 

A _TJ 9pro ^ d j or ""Protected polypeptide may be released from the solid support, for example usino 
Z?™Jr^L d9SCribed above whereafter a further peptide unit can be coupled u*Ta %££ 

~^^^ Ctton 88 d9SCrib9d f ° r pr0C8SS » ^ and whereafter, if necessary. ft. pSSj 
groups are removed using process (a) above. H«v«n. U ny 

In process (c) a suitable acylating agent is. for example, a 5- or 8-membered unsaturated heterocvellc 
ring iMtatfta add anhydride, or a mixed anhydride, for example an anhydride formed by the S, 
SlorotonS • UnS8tUrated heterocyclic ring a haloformate. for example isobutyl 

m Jl Pf ^ 9S& (C ! 1??? SUitabl9 acyfatine agent is. for example, an acyl halide. tor example a 5- or 6- 
membered unsaturated heterocyclic ring carbonyl halide. for example a 5- or e^embered united 

Z" P ^ ,methylamiTO P^ d ^ « triethylamine. or an inorganic base, for e2SpS 

potassium carbonate or sodium acetate. , H 

or £im^ C> , L^'f): ^ tebte ^^"9 agent is. tor example, the product of the reaction of a 5- 

Lc^hexS^Sl iSS?"* 5 Cart50Xy " C *** and 8 «rt)odl^Wa. ^ example N.N'- 
Ac^hexylcarboditmKle or N,N -dnsopropylcarbodiimido, or it is the product of the reaction oTthe 

?M a yi an ^W&eniotnazole. for example t-hydroxyben^Lote, andTcSmide 2 
example N,N -dicyclohexylcarbodlimlde or N.N'-dilsopropylcarbodilmlde carDooiimwe, tor 

hvdrL Pl if^ , ! 8 a (d L an l (e) 8 8Uteble rS5lv8 derivafive of *• actd of formula I wheroin FP or Q is 
TZJi^L^ ^^"P 0 "^ 9 haJid9 - f « ^ampte the acyl chloride formed by the reacted 
of the add with an inorganic acid chloride, for example thJonyl chloride; the corresponding mixed^vdridT 

SoroZ2e^S ydrid8 T 1 * *r 8aCU ° n °' add 8 hafoiZT^e^lf^ 
SSr^! TfL ndin9 eSt8r - ^ ^P 18 the ester formed at the end of the steppe process 
described above as a preferred strategy for carrying out process (b) M 

ns '"nTT! (d) ^'If 9 est arlflcation conditions are. for example, to react the acid of formula I wherein 
Sal for exZ.r? * ^f 10 ^ 8 «» *■ presence of suitable couplng 

^ a caroodilmide. for example N.N'-dicyctohexylcarbodiimide or N.N%diisopropytear- 
bod lm.de. and an organic amine, for example a pyridine: for example -Wimethylaminopyritfne. 

add oftaSl iffS* ^ C ° ndrti0nS are * a«mp)e, to roact the reactive derivative of the 
add Of formula il wherein R 2 or Q is hydroxy comprising the ester formed by the coupling of the acid and 
^roxymethylated resin with the appropriate alcohol, for example a (l^Jateohol inTpr^nS oU 
surt^le base, for example an organic base, for example diisopropytethyiamine P 
. ^P™** 3 (9 ) Partfoularfy suitable conditions are. for example, to react the eater of formula I wherein 
is (1-3Qan<oxy or Q Is (1-6C) eltoxy with ammonia, with the appropriate aikyiamlne ZtoteZZ Z 

tethSofoT^ tahM ° CyCte ^ Pr9SaTC9 °' a ^ w ^ for example ethanol or 

hJ n f^JS t ^- eSte L 0f fbm,uJa ' wh9rein RJ b 0-3C)alkoxy ^ be hydrolysed. tor example with a 

^ hy * 0XWe *" ^ Pre8ence 01 a •*« • ^"t for example methanol 

exJoL^! f^ 83588 ™ y , 1 001 ^osously to those described In the accompanying 
d^d t^.n^'ir 6 ^ USe the P™ 598388 ° f the invention which are not particularly 
onT^TnTi C ° mP0UndS ° rmayba P™*** 1 and Purified by methods vreinZnto 

^J* ^^? W ^fSt com P° urei8 °» the invention possess bombesin antagonist properties. This 
activity may be demonstrated, for example, using one or more of the procedures setout t»low> 
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(a) An In vitro binding assay which assesses the ability of a test compound to displace radiolabeled 
gastrin releasing peptide (P 125 ]QRP) from the bombesin receptor of mouse Swiss 3T3 fibroblast cells. The 
test Is similar to that described by I. Zachary and E. Rozengurt, Proc. Nat Acad. Sci. USA, 1985, 82, 7616, 
except that the cells are incubated at ambient temperature for 1 hour; 

€ (b) An In vitro assay which assesses the ability of a test compound to inhibit the Neuromedin C 

stimulated mutagenesis of mouse Swiss 3T3 fibroblast cells as determined by the uptake of pHHhymldine. 
The test is similar to those described by N. Corps., L Rees and IC Brown, Biochern. Journal, 1985 231, 781 
and I. Zachary and £ Rozengurt, Proc. Nat Acad. Sc i. USA, 1985 82, 7618, except thatQRP (18-27J15.2 or 
0.4nM) was used to stimulate growth and the test compounds were dissolved In an assay medium 

to containing 0.1% bovine serum albumin and 0.4% dfmethylsulphoxtde and 

(c) An in vivo test Involving the measurement of the antagonism of the bombesin-induced stimulation 
of the secretion oTthe enzyme amylase into the pancreatic duct of the rat by a test compound administered 
orally, sub-cutaneously or Intravenously. Bombesin and the test compound can be administered concomi- 
tantly or the test compound can be predosed at any convenient interval, for example 30, 60, 80, 120, 160 or 

rs 180 minutes, before bombesin is dosed. Amylase was measured by analysis of the conversion of starch 
Into maltose, on Incubation of the stardvamyiase mixture at 30°C for 15 minutes, using a spec- 
trophotometry assay as originally described by P.Bemfield In 'Methods in Enzymok>gy f Vol.l, p17 (Editors 
Colowlck and Kaplan, Academic Press, New York, 1855). Bombesin (5 micrograms/kg, Intravenously) 
causes a large, but submaximal, increase of amylase secretion within 30 minutes. 

20 

Although the pharmacological properties of the polypeptide compounds of formula I vary with structural 
changes, in general polypeptide compounds of formula I possess bombesin antagonist properties at the 
following concentrations or doses in one or more of the above tests (a) to (c):- 



Test ICso In the range, for example. 0.01-1000 nM; 
(a) 

Test ICso in the range, for example, 0.01 nM to 5 microM; and 
<b) 

Test ICso in the range, for example 6 micrograms/kg to 10 mg/kg 

(c) intravenously or 5 mtcrograms/kg to 20mg/kg sub-cutaneously. 



Tlius, by way of example, the polypeptide 4-Pyi1dyi-C(>His-Trp-Ala-Val-D-Ala-Hls-Leu-OMe has an ICso 
of 1.5 nM in test (a); an ICso of 0.7 nM in test (b): and an IC50 of <03 mg/kg sub-cutaneously when dosed 
35 150 minutes before bombesin in test (c); and the polypeptide 4-Pyridyl-CO-His-Trp-Ala-Val-D-Ala-Lys(Z> 
Ueu-NHMe has an ICso of 0.2 nM In test (b); and an ICso of < 0.02 mg/kg sub-cutaneously when dosed 150 
minutes before bombesin In test (c). 

In general those polypeptide compounds of formula I which are especially preferred have an ICso in the 
range 0.01 to 100 nM In test (a), an ICso In the range 0.01 to 100 nM in test (b) and an ICso in the range 5 
40 micrograms/kg to 1 mg/kg intravenously in test (c). 

No overt toxicity or other untoward effects are present In test (c) when polypeptide compounds of 
formula I are administered at several multiples of their minimum Inhibitory dose. 

According to e further feature of the Invention there is provided a pharmaceutical composition which 
comprises a polypeptide of formula I, or a pharmaceutical^ acceptable salt thereof, in association with a 
45 pharmaceutical^ acceptable diluent or carrier. 

The composition may be in a form suitable for oral use, for example a tablet capsule, aqueous or oily 
solution, suspension or emulsion; for nasal use, for example, a snuff, nasal spray or nasal drops; for vaginal 
or rectal use, for example a suppository; for administration by inhalation, for example as a finely divided 
powder or a liquid aerosol; for sub-lingual or buccal use, for example a tablet or capsule; or for parenteral 
so use (including intravenous, subcutaneous, intramuscular, Intravascular or Infusion), for example a sterile 
aqeuous or oily solution or suspension. 

In general the above compositions may be prepared in a conventional manner using conventional 
exdplents. However, in the case of a composition for oral administration, it may be convenient for the 
composition to Include a coating to protect the polypeptide active ingredient from the actions of enzymes In 
56 the stomach. 

A composition of the Invention may also contain, in addition to the polypeptide of the Invention, one or 
more known antitumour substances selected from, for example, mitotic inhibitors, for example vinblastine; 
alkylating agents, for example cls-platin, carboplatin and cyclophosphamide; antimetabolites, for example, 5- 



25 
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fluorounKil. cytosine arabinostae and hydroxyurea; intercalating antibiotics, for example adriamychi and 
b eomyan; eruymes, J* example asparaginase; topoisomerase inhibitors, for example etopoSe and 
biological response modifiers, for example Interferon. 

dosa^fom^^^^Ji!^ irWSnti ? n iSl «" exampte ' <"* tar oral administration In unit 

r^^JZfT^ ^ * CapSute *•** contaln8 *«" " » 500 mg. and preferably 10 to 100 
^'nn™^. J!** Unit d ° 89 ' w one suitebl8 ^ Parenteral administration which contains from 0.5 
to 100 mg of polypeptide per ml, and preferably 1 to 10 mg of polypeptide per ml of solution. 
nJ^TT^^^u preferably a solution in Isotonic saline or isotonic dextrose buffered If 
H ° f 5 to 9 - A1,ematlV9, y- "» Parenteral composition may be one designed for slow release 

iT^nTL^T^ ° f ,{^ Peptide ^ un5t 18 in 9 er,era) 9^ than that required when a 
conventional injectable formulation is used. A preferred stow release formulation is, toT example a 

^H^TV^T™', !L e T Pte a tormulatk)n 01 918 "> European Patent 

pCp^pefun^e ^ *" ^ tomU)ation ^ 10 to ">° "0 - 

The composition of the invention will normally be administered such that a daily oral dose will be from 
0.1 mg/kg. to 50 mg/kg and a daily parenteral dose, will be from 20 microgramsftg to 10 mg/kg 

.mJ^T^ 8 fUrth6r ^T*. ° f ** lnv8ntion there 18 P rovlded a method tor producing a bombesin- 
22'^ ,n 8 ^ooded animal, such as man, in need of such treatment which comprises 
atceot^ ViSlTS r e ^„ amount of 8 PO^Ptioe of formula I or a pharmaceutlcally- 
Vl. J 1 " ,nTOnUon al8 ° provides the use of such a polypeptide of formula I or a 
pharmaceut^V-acceptabie salt thereof in the production of a new medicament for use in the treatment of 
a disease or medical condition mediated by bombesin or a bombesMike peptide 
exantrTS^^Jr?"!^ I™* be ,n tieatment of, tor example, malignant disease, for 

S^h^ffTl^L 1* I®' SU ° h 83 human 3maJI ce " hjn S canwr - ^ example, malignant 
^J**' 18 '! 9fd. adrenal gland or within the skin. A polypeptide of the invention may also be 
"sed <" the treatment of conditions associated with the over-production of bombesin or bombesin-like 
£^rr P over^ductlon of gastrin In the gut The production of gastrin En animals has 
,3 n J^ kad » *e suppression of the release of growth hormone and prolactin. A polypeptide of the 
^hTL may . T?T tousedto promote ,h8 evailabirrty of growth hormone in man or animals in need of 
such tieatment .A polypeptide of the Invenfion may also be used in the treatment of conditions associated 
wrth toe failure of normal physiological control of the regulation of gastric acid secretion. 
^The invention is illustrated, but not limited, by the following Examples in which, unless otherwise 

™ e JtoJCtures of all polypeptide compounds of the invention were confirmed by mass spec- 
froscopy. Fast-atom bombardment (FAB) mass spectral data were chained using a VG Analytical MS9 
spectrometer and xenon gas. Positive ion data were collected. X 
hvHrJI^^f* 8 .V Po'yPoptitie compounds of the invention were also confirmed by add 
^!,° f * e re8Utent amhw ™* hydrolysates were produced by heating each 
polypeptide or protected polypeptide with 6N hydrochloric acid containing 1% w/V phenol in a sealed 
evacuated tube at 110-C for betweem 16 and 48 hours. The amino acid composition 5 ead. hyioSe 
la^^T a Model No. 4151 Amino Add Analyser, and in each case uTreSTwTE 
agreement with the expected composition. 

^ivJ^f^^^^f ^P 0 "™* 3 W8re 9 eneral| y P^ed by chromatography of a solution of the 
«n ^? J mixture aoetonitrtle. water and TFA on a preparative reverseDhase column 
12? 2? ^ £™ Y f Cm> U3,nfl " « dataflow rate of 12-60 ml per minute, a^dVe* gradS 
2£^1 ^Ti^u 8 70:30:0 - 1 V/V mbrture <* eoetonftrile, water and TFA. The etoatewas 
corSolirr^ 

fiv) The following abbreviations are used:- 
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10 




N.NKJimdthylformamlde, 

trifluoroacetic acid, 

N,N'-dlcyclohexylcarbodiimide, 

N 1 H'-diisopropylcarbodf1mida t 

cfi-tert-fcutyi dicarbonate, 

terPKitoxycarbonyl 

tosyl (p-tolytsulphonyi) 

benzyioxycarbonyl 

acetyl 

tert-butoxy 



f5 



Example 1 



20 



25 



Solid phase synthesis, using a Blosearch (SAM 2) peptide synthesiser, of 4-Pyridyl-CO+lis-Trp-Ala-Vai-D- 
Ala-His-Leu-OMe 

A hydroxymethylated polystyrene-dMnylbenzene resin was used. Boc-Leu-O-fresin] (1.0 g, 0.4 mmol) 
was placed in the reaction vessel and the following sequence of operations was used to couple Boc-His- 
(Tos):- 





Step 


Reagents and Operations 


Reaction 
Time (min) 




1 


wash with CH2CI2 (3 times) 




30 


2 


add a 45:52.52.5 v/v mixture of TFA, CH2CI2 and anisoie 


1 




3 


add a 45:52,52,5 vN mixture of TFA, CH 2 CI 2 and anisoie 


20 




4 


wash with CH2CI2 






5 


wash with DMF(2times) 






6 


wash with CH2CI2 




35 


7 


add a 1 :9 v/v mixture of dlisopropylethylamlne and CH 2 a 2 (3 times) 


0.7 




a 


wash with CH2CI2 (4 tones) 






9 


wash with DMF 






10 


wash with CH2CI2 






11 


add Boc-His(Tos) (3.3 mmol) and DICI (3,3 mmol) In DMF 


110 


40 


12 


wash with DMF (2 times) 






13 


wash with CH2CI2 






14 


add a 1:9 v/V mixture of dPsopropylethylamine and CH^Cfe 


0.7 




15 


wash with DMF 






16 


add acetic anhydride 


30 


46 


17 


wash with DMF (2 times) 





so 



The cycle of steps 1 to 17 was repeated except that In step 11. in place of Boc-His(Tos), each of the 
following reagents was introduced In turn, once per cycle:- 
Boc-D-Ala, Boc-Val, Boc-Ala, Boc-Trp and BooHis(Tos), 

The Boc group at the N-terminus was removed using steps 1 to 10 described above. 

A mixture of the polypeptide so formed, still attached to the resin, ieonicotinic add (0.5 g, 4 mmol), 
N,N r -dilsopropylcarbodilmlde (0.5 g f 4 mmol) and DMF (20 ml) was stirred at ambient temperature for 1 
Four. The resin was filtered off and washed with DMF. 

The polypeptide so formed, still attached to the resin, was treated with 1M 1 -hydroxy benzotriazole 
solution In DMF (20 ml) for 1 hour. The resin was washed with DMF (3 times) and CH2CI2 (3 times). There 
was thus obtained 

4-PyridyhCO-Hle-Trp-Ala*Val-D^AIa-HiS"UiH>[re^n]. 
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to 



is 



so 



30 



The polypeptide was cleaved from the resin and purified using the following procedure:- 
A mixture of the polypeptide so formed, still attached to the resin, methanol (50 ml), DMF (50 ml) and 
tnethylamine (3 ml) was stirred at ambient temperature for 3 days. The mixture was filtered and the resin 
was washed with DMF (4 x 20 ml) and methanol (4 x 20 ml). The resin was retreated with methanol and 
tnethylamme for 3 days. The nitrates and washings were combined and evaporated by rotary evaporation in 
vacuo to give an oil which was purified by chromatography and freeze-dried. There was thus obtained as! 
white powder (0.042 g) 4-F7rfdyl^His-Trp.Ala-VaI-0-Ala-His-Leu-OMa. 
Mass Spectrum: m/e 952. 

All of the Boc protected ammo-acids were commercially available. 
Example 2 

m Jl.T2 Ur8 - ° f If ST °* * 6 lnventlon de8Cribed h 1 < 12 m 9> ™* a ™* **i*>n of 

methylamine in ethanoi (2 ml) was stirred at ambient temperature for 8 hours. The mixture was evaporated 
by rotary evaporation in vaojo and the residual oil was freeze-dried. There was thus obtained, as a white 
powder (1 1 mg), 

4-PyildyWO-Hls-Trp-AJa-VaI^A^His-Uu-NHMe. 
Mass Spectrum: m/e 951 .7 (P + 1). 

Example 3 

described in Example 1 was repeated using the appropriate C-termfnus protected amino 
2? ff^ 1 !? Lnk *° *• "* n M ** appropriate protected amino acid. Those polypeptides, 
still attached to the resin t which contained a HisfTos) protected amino add were treated with 1- 
^oxybenzotriazoie as described in Example 1. There were thus obtained the polypeptides described in 
the foUowmg table, the structures of which were confirmed by mass spectroscopy and by analysis of their 
amino acid content after acidic hydrolysis, y y 



35 



40 



45 



SO 



55 
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Table I 



Ex. 3 


1 Polypeptide 


r 


Mass 


No. 


1 


i 


m/e 




1 


! 


.WW - 


1 


1 4-Pyrldyl-<:0-Trp-Ala-Val-D-Ala-Hl»-Leu-OMe 


1 


815 




1 Wyrtdyl-CO-HiB-Trp-Ala-Val-D-Ala-€ia-MaLeu-0Me 


1 


966 


3* 


1 3-Pyrldyl-C0-fii9-Trp-&la-Val-D-Ala-His-MaLett-0Me 


1 


966 


48 


1 2-Indolyl-CO-HiB-^rp-Ala-Val-DHk.la^lis-MeLeu-OMe 
» 


1 
1 


1004 



(a) Boc-HeLeu-O-t resin] was obtained as follows.- 

k mixture of a hydroxymethylated polyetyrene-divlnylbenzene resin 
(10 g, 4 mmol), Boc-MeLeu (1 g, 4 mmol), DCCI (0.83 g, 4 mmol) , 
dlmethylaminopyridine (50mg, 0,4 mmol) and methylene chloride (100 ml) 
was stirred at ambient temperature for 2 days. Second portions of 
Boc-MeLeu (2 g) , DCCI (1.7 g) and dinethylaminopyrldine (200 mg) were 
added and the mixture was stirred at ambient temperature for a further 
2 days. The resin was filtered off, washed in succession with 



methylene chloride, DBF and lsopropanol and then dried. 

A mixture of the Boc-MeLeuH)— [ resin] so obtained, acetic anhydride 
(1.12 ml), trlethylamlne (1.68 ml) and DUF (50 ml) was stirred at 
ambient temperature for 1 hour to ensure acetylatlon of any remaining 
hydroxymethyl groups on the resin. The resin was filtered off, washed 
as above and dried. 

(b) The coupling of lsonlcotlnlc acid was performed at a 

reaction temperature of 45°C for 1 hour. 



example 4 

Solid phase synthesis, using an Appfied Biosystems 43CA peptide synthesiser, of 4-Pyrldyl-CO-Trp-Ate-Val- 
OAla-tfs-MeLBU-OMd. 

15 
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A hydroxymathylatsd polystyiaie-dlvinylbenzene resin was used. Bcc-MeLeu-CMresin] (1 g, 0.4 mmoO 
was placed in the reaction vessel and the following sequence of steps was used to couple Boc-HisfTos):- 



Step 


Reagents and 0 Derations 


Reaction 






Time (min) 


1 


wash with CH 2 Cfe (3 times) 




2 


2:1 vN mixture of TFA and CH2CI2 


1.3 


3 


1 :1 v/v mixture of TFA and CH 2 CI 2 


18 


4 


wash with CH*Cfe f3 times) 


5 


1 3 v/v mixture of cfiisopropy iethylamtne and DMF (2 times) 


1 


6 


wash with DMF (5 times) 




7 


8oc-His{Tos) anhydride (0.8 mmol) in DMF 


26 


8 


wash with CH2CI2 (5 times) 



* J^J? 0 ' 9 " ***** 1 10 8 W88 repeat9d except that in step 7, in place of Boc-HisCTos) anhydride, each 
of the following reagents was Introduced in turn, once per cycle (the reaction times are indicated in 
parenthesis):- 

B< S!if a ,£ hy ? , ! de (16 m ' n) * B0C " Val « h **We (26 min). Boc-Ala anhydride (18 min) and Boc-Trp 
anhydride (28 min). K 

There was thus obtained Boc-Trp-Ala-Val-D-AJa-His(Tos)^eLeu<KresinI. The Boc group at the N- 
termrnus was removed using steps 1 to 6 described above. A mixture of the polypeptide so formed 
isonicotomcBdd (0.5 g. 4 mmof). DICI (0.5 g. 4 mmol) and DMF (20 m|) was stirred at ambient temperature 
M ii^r"L Wa3 , fitef ^ 0ffa ^, washed *<* DMF - T»» Polypeptide so formed was treated with a 

i?SS fa „ 8nza ^f 0le so'"* 0 " ^ DMF (20 ml) fori hour. The resin was washed with DMF <3 times) 
and CH2CI4 (3 times). There was thus obtalned:- 

4-PyridyK^Trp-Ala-VaJ-D-Aia-Ks-MeUu<Hresm]. 

The polypeptide was cleaved from the resin and purified using the following procedures-- 
A mixture of the polypepttde-resln, methanol (20 ml). DMF (20 ml) and diisoprepylethylamlne (3 ml) was 
stirred at ambient temperature for 3 days. The mixture was filtered and the resin was washed with DMF (4 x 
20 ml) and methanol (4 x 20 ml). The filtrate and washings were combined and evaporated by rotary 
evaporation in vacuo to give an oil which was freeze-dried. The crude product so obtained was purified by 
chromatography and freeze-dried. There was thus obtained as a white powder (0.082 a) 
4-Pyridyl-CO-Trp-AJa-Val-D-Ala-rfls-MeLeu-OMe; 
Mass Spectrum: nve 829 (P+1). 

. , J he P" 3 ^ """"O acid anhydrides were prepared In an activator vessel by the reaction of a 
solutonof the appropriate Boc protected amino acid (1.6 mmol) in CH,C1 a with DCCI (OA mmol) at ambient 
temperature The mature was filtered and transferred to a concentrator vessel, the solvent was evaporated 

v^LT^S ^ £?° n °' ** Pr0t8Cted mlno ** was transferred to the reactfon 

vessel at step 7 outlined above. 

The Boc protected amino adds, were obtained commercially from Applied Biosy stems Ud. Boc-Hfs- 
rros) as rts dicyciohexylamine salt was obtained commercially from Applied Bloaystems Ltd. the free base 
being obtained by passing a solution of the salt In OfeCfe through a Btorad AG50-X8 Ion exchange column 



Example 5 



.T^^f* de3c "** d ^P 19 4 r6 Peeted using the appropriate Otermlnus protected amino 
S?"^ by an ester link to the resin; the appropriate protected amlno~add anhydrides or where 

IZ^J" TUT^. prot9cted arnbl ° add 1-hydroxybenzottazoie ester and. where necessary, the 
appropriate carboxylic acid in place of isonicotinte acid. y 

Therewere thus obtained the polypeptides described In the following table, the structures of which 
were confirmed by mass spectroscopy and by analysis of their amino add content after addle hydrolysis. 
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Table II 



Ex.5 


Polypeptide 


Mass m/e 


No. 






!• 


4^rldyK»-Hls-Trp-A^ 


1077 


2* 


4^r!dyl-CX>His-Trp-Ala-Val-O-Ala-Lys(Z)-MeLeu-0Me 


1091 


3 


2-Pyrazinyl^CKHis-Trp-Ala-Val-[>AJa-Hls-L8u-OM0 


953 


4,b c 


4-Pyrfdyl-COT.ys(C0-44V^ 


1082 


5 


3-lndolyWO-His-Trp-Ala-Val-0-Ala-«8-L9u-OMe 


990 


Notes 







(a) The isonlcotinic was coupled using a mixture of DCCI and 1 -hydruxybenzotriazole in 
place of DICK The mixture was stirred at ambient temperature for 16 hours. 

(b) The isonlcotinic acid was coupled using a mixture of DICI and N*hydroxysucclnlmida 
The mixture was stirred at ambient temperature for one hour. 

(c) Boc-Lys(2) anhydride was used but during the coupling of the isonlcotinic acid there 
was exchange of the Z group and an isonicotinoyl group on the side-chain amino group. 



Example 6 

The process described in Example 2 was repeated using the appropriate polypeptide of the Invention 
having a methyl ester at the C-termfnus. There were thus obtained the polypeptides described in the 
following table, the structures of which were confirmed by mass spectroscopy and by analysis of their 
amino acid content after acidic hydrolysis. 



Table III 



E*. 6 
No. 


J Polypeptide 

1 

1 


1 Mass 
I m/e 
I (P+l) 


1 


1 4-Py ridyl-CO-H i iHT rp-A la-Va 1-D-A 1 a-Hl s-M eL eu-NHMe 


1 965.9 


2 


l4-PyridyM0H!is^rp^la^aM>HUa^ys(Z)^eu-NHHe 


11075 


3* 


1 4-Pyrldyl-C0-fil9-Trp-Ala~VaH)-ftla-LyB(C0CH3 )-Lett- 


1 




iNHMe 


1 985 


4* 


f 4-Pyridyl-CO-Hls-Trp-A la-Tal-D-Ala-Ly s< C0Ph)-Leu- 


1 




iNEMe 


J 1047 


5« 


l4H»yeidyl^0-fll8-Trp-Ala^7alH)-ftla-Ly8<C0CH2Ph)-Leu 


1 




l-HBMe 


11061.5 


6* 


l4-Pyrldyl-C0-Hi8-Trp-ala-Val-D-Ala-Ly8(C0CH 2 CH2Ph)- 


1 




INHMe 
1 


11075.3 
1 
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Notes 

(a) A mixture of the polypeptide described as Compound No, 2 ia 

Example 6 <0.124 g) f pal lad ium-on-char coal catalyst (10Z, 50 mg) and 
glacial acetic acid (6 ml) was stirred at ambient temperature under 
an atmosphere of hydrogen for 4 hours. The mixture vas filtered and 
the catalyst was washed with water. The combined filtrates were 
free^e-dried to give the polypeptide product (0.125 g) 
A^yridylH^ia^rpHUaHTaM^ 

The polypeptide so obtained was acylated by reaction with the 14iydroxybenzotriazoie ester of the 
appropriate carboxylfc add selected from acetic acid, benzoic acid, phenylacetfc acid and 3-phenyl- 
propionlc acid. The acylation was carried out by mixing the polypeptide, the appropriate ester, 
dimethytaminopyridine. 1-hydroxybenzotriazols and DMF and stirring the mixture at ambient temperature for 
16 hours. The solvent was evaporated by rotary evaporation In vacuo and the residue was purified by 
chromatography and freeze-dried. 

Claims 

t. A polypeptide of formula l> 
R'-CO-AMS-A^Ai-AS-A 6 ^ I 

wherein R ? is a 5- or 6-membered unsaturated heterocyclic ring which contains one. two or three nitrogen 
atoms, which heterocyclic ring may be a single ring or may be fused to a benzo-rlng, and which 
heterocyclic ring may optionally bear one or two substituerrts selected from halogeno, (1-4C)alkyl, (1-4C)- 
alkoxy, hydroxy, cyano and nitro; 

wherein A 1 is a direct link to A 2 , or Is His, D-His, MeHls, EtHis, PrHJs. D-Gln, D-Glu(OMe), Leu, MeLeu, 0- 
Leu. lys<CO-4-Pyridyl) p Pal, EW>al. Phe. D-Phe, Pro. Arg, Glu, His(r-Me), Hls(ir-Me), His<COPh> or Trp; 
wherein A 2 is Trp, MeTrp, Trp(Me), Trp<For), Val, DL-Rg, L-Nai, pcF. Leu, Lys, Pal or Cha; 
wherein A» is Ala, MeAla, Aib, Gly. Pro, Leu, Phe, Ser, Val, L-Nal, Thr or Glu; 
wherein A* is Val. Alb, Leu, lie, Thr. Phe. Ser or DL-Rg: 

wherein A* is Oy, Sar. O-Ala, D-Ser, D-Ser(CH2Ph), D-pcF, D-Ala(NH 2 ), D-Aia(NHZ(CI», Aib, O-Pro. D-Lys, 
D-Arg, A^c, A^c or Ac*c; 

wherein A* is is. MeHis, His<HUe), His(*-Me), Aib, Val, Leu. Ala. lie. Ahx, Ape. Met Pro. Phe. Gin, Lys, Lys- 
(2), Lys(COCH3), Lys(COPh), LystCOOfcPh), LystCOOfeCHaPh). Pal. Ser, Ser(CH 2 Ph), Thr. Thr(CH 2 Ph). 
Glu. Asp, Asp(0Bu t ) l Trp or L-Nal; and 

wherein Q is a group of the formula -A'.R 2 In which A 7 is Leu, O-Leu, MeLeu, lie. MeBe. Ahx. MeAhx. Alb. 
Pro, Val, MeVal, Phe. Ape, MeApe, Met, Ser, Gin or Trp and R 2 is hydroxy or amino; or R 2 is (1-3Ch 
aflcylamlno, dialkylamino of up to 4 carbon atoms, or (1-3C)afeoxy, each optionally bearing a hydroxy, (1- 
3C)alkoxy, amino, (1-6C)alkylamino, dlalkyfamino of up to 8 carbon atoms, or phenyl- 3C)alkylamino 
substituent other tharj in a position alpha to an oxygen or nitrogen atom, or a ftuoro-{1-3C)aikyl or phenyl 
substituent; or R 2 is (3-6C)cyctoaDcylamlno. N-alkyW-cycloaikyiamino of up to 8 carbon atoms, or dlcycloaJ- 
kylamino of up to 12 carbon atoms; or R* is 1-pyrroHdinyl, piperidlno, morpholino, 1-plperazlnyl or 4- 
methylpiperazin-1-yl; or 

Q is (1-6C)a!koxy, (1-10C)alkytemino or dialkylamino of up to 10 carbon atoms, each optionally bearing a 
hydroxy, amino, (1-3Qaikoxy. <1-6C)aJkylamino. cflalkylamino of up to 8 carbon atoms, phenyl -3C> 
afcylamino substituent other than in a position alpha to an oxygen or nitrogen atom, or a phenyl substituent 
or Q is phenyt-<V3C)ai kylamino; or 

Q is (3-6C)cycioalkylamrno, N-aB<yl-N-cydoaikyiamino of up to 8 carbon atoms or dicydoalkylamlno of up 
to 12 carbon atoms: or 

Q is 1-azetidinyl, 1-pyrroRdlnyl, piperidino, morpholino, l-piperarfnyl or 1-homopipericfinyl each optionally 
bearing on any available position, including on any available nitrogen atom, a substituent selected from (1- 
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6C)alkyl, phenyl and phenyK1-3C)a!kyl; and wherein within R 2 or Q a phenyl group may optionally bear a 
substituent selected from halogeno, (1-4C)alkyl. (1-4C)alkoxy, hydroxy and cyano; 
or a pharmaceuticaJfy-acceptabla salt of said polypeptide. 

2. A polypeptide compound of the formula I as claimed in claim 1 wherein R 1 Is pynrolyl, indolyt, 
pyiidyl, qulnolyl, imidazolyl, pyrazolyl, pyrimidlnyl, pyrazinyl or 1 Z4-triazolyl which may optionally bear one 
or two substituents selected from fluoro, cMoro, methyl, methoxy, hydroxy and cyano; 

wherein A 1 is a direct link to A 2 , or is His, O-Hls. MeHis, EtHis, PrHis, D-GIn, Glu(OMe), Leu, MeLeu, Lys- 
(CO-4-Pyridyl), Pal, D-Pal. Phe. Pro, His(HVIe), Hs(irMe) or Trp; 
wherein A 2 ts Trp. MeTrp, Trp(Me), Trp(F6r), L-Nal, pcF or Pal; 
wherein A 3 is Ala, MeAia. Gty, Leu, Ser, Val or Thn 
wherein A* Is VaL Aib, Leu, lie. or Thn 

wherein A s is Qly. Sar. O-Ala, D-Ser, D-Ser(CHaPh), D-pcF, Aib, D-Pro or O-Lys; 

wherein A s is His. MeHis, Hls(r-Me), Wa^Me), Val, Leu, Pro, Phe, Gin, Lys(Z), Lys(COCHa), Lys(COPh), 
Lys(COCH 2 Ph), Lys{COCH2CH 2 Ph), Pal, Ser, Ser(CH2Ph). Thr, Thr(CH 2 Ph), Trp or L-Nal; and 
wherein Q Is a group of the formula -A 7 .R 2 in which A ; is Leu, D-Leu, MeLeu, lie, Melle, Ahx, Val. MeVal, 
Phe. Ape or Met and R 2 Is hydroxy or amino; or R 2 is (1-3C)alkylamino (especially methylamlno and 
ethylamino), dialkylamino of up to 4 carbon atoms (especially dimethyiamlno and f^ethyl-N^methylamino) 
or (1-3C)aIkoxy (especially methoxy and ethoxy), each optionally bearing an amino, (1-6C)alkylamino 
(especially methylamlno. ethylamino, isobutylamino and Isopentylamino) or phenyKl-3C)alkylamtno 
(especially benzylamino and phenethylamino) substituent other than In a position alpha to an oxygen or 
nitrogen atom, or a fluoio-{1-3C)alkyl (especially trlfhioromethyl) or phenyl substituent; or R 2 Is (3-6C)- 
cycloalkyfamino (especially cyclopentylamino and cyclohexylamino); or R 2 is 1-pyrrolidinyl, piperidino, 
morphoiino or 1-piperazinyl; 

or Q is (1-6C)aikoxy (especially methoxy. isopropoxy. isobutoxy, tert-butoxy and Isopentyioxy), (1-1 OC)- 
alkylamlno (especially methylamlno, Isobutylamino. Isopentylamino, 1-ethylpropylamino, 1-ethylpentylamino, 
1,3-dimethylbutyamlno and 1 ,4-dlmethytpentylamino) or cfialkytamlno of up to 10 carbon atoms (especially 
dimethyiamlno, N-ethyl-N-methylamino and fSWsopentyl-^methylamino). each optionally bearing an amino. 
(1-6C)alkylamino (especially methylamino, isopropylamlno, Isobutylamino and Isopentylamino) or phenyi-(i- 
3C)alkylamino (especially benzylamino and phenethylamino) substituent other than In a position alpha to an 
oxygen or nitrogen atom, or a phenyl substituent or Q is phenyl-(1-3C)alkylamlno (especially benzylamino 
and phenethylamino); or Q is (3-6C)cycloalkylamino (especially cyctopentylamlno and cyclohexylamino); or 
Q is 1-pynrolidinyl, piperidino. morphoiino or 1-piperazinyl, each optionally bearing on any available position, 
Including on any available nitrogen atom, a substituent selected from (1-6C)alkyI (especially methyl and 
ethyl), phenyl and phenyK1-3C)alkyl (especially benzyl and phenethyl); and wherein within Q a phenyl 
group may optionally bear a substituent selected from chloro, methyl, methoxy and hydroxy: and the 
pharmaceutically-acceptable salts thereof. 

3. A polypeptide compound of the formula I as claimed in claim I 

wherein R 1 is 2*pyrroiyl, 2-indolyl r 3-lndolyl. 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-imktezotyl, 4-pyrazolyl, 2- 
pyrimidmyl. 4-pyrimWinyl, 5-pyrimldinyl or 2i)yraztny1 which may optionally bear a substituent selected 
from chloro, methyl, methoxy, hydroxy or cyano; 

A 1 is His, D-His, D-Gtn, D-Glu(OMe), Leu, Pal, D-Pal, Phe, Pro, Hls(r-Me) or His(w-Me); 

A 2 is Trp or MeTrp; A 3 is Ala, MeAla or Afo; A 4 Is Val; 

A s Is Gly. 3a-, D-Ala, D-Ser, D-Ser(CH*Ph), D-pcF. Aib or D-Pro; 

A 5 is His, MeHis. Ws(r-Me), His(»-Me). Leu. Pro, Phe, Gin, Lys, Lys(Z) or Pal; and 

Q Is a group of the formula -A r .R 2 In which A 7 Is Leu, MeLeu, lie, Ahx. Val or Phe and R 2 Is methoxy, amino 

or methylamlno, each optionally bearing a trifluoromethy or phenyl substituent, or R 2 is ethoxy or 

ethylamino, each optionally bearing an amino, methylamino, ethylamino, Isobutylamino. Isopentylamino. 

benzylamino or phenethylamino substituent, other than in a position alpha to an oxygen or nitrogen atom, or 

a trlfluoromethyl or phenyl substituent; or R 2 is cyclopentylamino or 1-pyrrolidinyl; 

or Q is methoxy, Isopropoxy, Isobutoxy, isopentyloxy, methylamino, isobutylamino, Isopentylamino, 1- 

ethytpropylamino or 1,3-dlmethylbutylamino, each optionally bearing an amino, methylamino, 

Isopropylamlno, isobutylamino, isopentylamino, benzylamino or phenethylamino substituent, other than in a 

position alpha to an oxygen or nitrogen atom, or a phenyl substituent or Q is benzylamino or 

phenethylamino; 

or Q is cyclopentylamino, cyclohexylamino, piperidino, 4-phenylpiperldlno. morphoiino or 4-benzylpiperazin- 
1-yl; 

and the pharmaceutically-acceptable acid-addition salts thereof. 
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4. A polypeptide compound of the formula I as claimed in claim 1 

wherein FT is 2-pyrrolyl, 2-indolyl, 3-indor/i, 2-pyridyl. 3-pyridyl, 4-pyridyl, 2-lmidazolyl, 4-pyrazotyl, 2- 
pyrimidinyl, 4i>yrimidinyl, 5-pyrtmidinyl or 2-pyrazinyl which may optionally bear a substituent selected 
from chloro, methyl, methoxy, hydroxy or cyano; 

A 1 is a direct link to A* or is His, D-HIs, O-GIn, D-Ghj(OMe). Leu, MeLeu, Lys(Co4-PyHdyl), Pal, D-Pal. 

Phe, Pro. His(T-Me) or His{»-Me); 

A 2 is Trp or MeTrp; A 3 is Ala, MeAla or Sen A 4 is Val or lie; 

A 5 is Gly, Sar. D-Ala, D-Ser, r>Ser(CH 2 Ph), D-pcF, Aib or D-Pro; 

A* Is His. MeHis, Ws<r-Me), Hls<7r-Me). Val. Leu, Pro, Phe. Gin. Lys(Z) > Lys(COCH 3 ), LysfCOPh). Lys- 
(C0CH 2 Ph). LysfCOCrfcC^Ph), Pal. Ser, Ser(CH 2 Ph) i Thr, TTirtCrfcPh), Trp or L-Nal; and 
Q is a group of the formula -A'.R 2 in which A 7 is Leu. MeLeu, lie. Ahx, Val or Phe and R 2 is methoxy. amino 
or methylamino f each optionally bearing a trifluoromethy or phenyl substituent. or R 2 is ethoxy or 
ethylamino. each optionally bearing an amino, methytarnrno, ethylamino. isobutylamlno. isopentylamino, 
benzylamino or phertethylamino substituent other than In a position alpha to an oxygen or nitrogen atom, or 
a trifluoromethyl or phenyl substituent; or R 2 is cyclopentyiarnino or 1-pyrrolidinyl; 
or Q is methoxy, isopropoxy, isobutoxy. isopentytoxy, methyiamino. isobutyiamino, isopentylamino, 1- 
ethylpropylamino or l^flmethylbutyfamino. each optionally bearing an amino, methyiamino. 
isopropylamino, isobutyiamino, isopentylamino, benzylamino or phenetftylamino substituent other than in a 
position alpha to an oxygen or nitrogen atom, or a phenyl substituent or Q is benzylamino or 
phenethylamino; 

or^Q is cyclopentyiarnino. cyctohexyiamino, piperldlno, 4-phenyiplperfdIno, morpholino or 4-benzytpiperazin- 

and the pharmaceuticaJly acceptable acid-addition salts thereof. 

5. A polypeptide compound of the formula I as claimed in claim 1 wherein R 1 is 3-pyridyl. 4-pyridvl 2* 
pyra2inyl.2-indolylor3Hndolyl; ^ y y 

A 1 is His; 

A 2 is Trp; A 3 is Ala: A* is Val: 

A 5 Is D-AJa; A* is His, Lys(Z), Lys<COCH3). Lys(C0CH2Ph) or Lys^CrfcCHzPri); and 

Q is a group of the formula -A 7 .R 2 in which A 7 is Leu or MeLeu and R 2 Is methoxy or methyiamino* 

and the pharmaceuticaily-acceptabla salts thereof. 

6. The polypeptide:- 
4-PyridyWO-Hjs-Tr^ or 

4-PyridyhCC^HiVTrr>Aia-Val-D-Ala4His-Leu-IVIHMe. 

7. The polypeptide:- 

4-PyridyW0-His.Trp*Ala»Val-r>Ala4iis-MeUu-0Me t 

3- Pyrklyl<;0-Hls-Trr>AIa-Val-r>Ala^lS'MeLeu<)Me. 

4- PyridyhC0-His-Trp^a-Val-0-Ala^ys(ZH^eLeu^Me t 

3- lndolyHX>His-TiT>Afa-Val-I>Ala-Hi8-Leu-OMe f 

4- rVteryWO-rtis-Trp-AIa-Vah 

4-Pyridyl^O-His-Trp-Ala-Val-r>Aia^ys(Z).UvKNHMe l 
4-Pyridy WC>His-Trr>AlfrVai-r>Ala^ys(C»CH2PhH^NHMe or 
^PyridyWO-His-Trp-AJa^ 

a A process for the manufacture of a polypeptide of formula I as claimed in any one of claims 1 to 5 
which comprises:* 

(a) the removal of one or more conventional peptide protecting groups from a protected polypeptide 
to give a polypeptide of formula t * 

(b) the formation of an amide bond by coupBng two peptide units, one containing a carboxyHc acid 
group, or a reactive derivative thereof, and the other containing an amino group, such that a protected or 
unprotected polypeptide having the sequence Indicated in formula I is produced whereafter, if necessary, 
the protecting groups are removed using process (a) above; 

(c) for the manufacture of a polypeptide of formula I wherein R 1 is a 5- or frmembered unsaturated 
heterocyclic ring as defined in any one of claims 1 to 5, the reaction of a protected or unprotected 
polypeptide having the sequence indicated in formula I wherein the group R'-CO- is hydrogen with the 
appropriate acyiatmg agent In the presence, If necessary, of a suitable base whereafter, if necessary, the 
protecting groups are removed using process (a) above; 
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(d) for the manufacture of a polypeptide of formula I wherein R 2 is (1-3C)aIkoxy or Q is (1-6C)aikoxy, 
each optionally substituted as defined in any one of claims 1 to 5, the esterlfication of a protected or 
unprotected polypeptide having the sequence indicated in formula \ wherein FP or Q is hydroxy, or a 
reactive derivative thereof, with the appropriate alcohol, whereafter, If necessary, the protecting groups are 

s removed using process (a) above; 

(e) for the manufacture of a polypeptide of formula I wherein R 2 is amino, (l-3C)a]kylamino or 
cfiaikylamino of up to 4 carbon atoms, or Q is (1-10C)aIkylamlno r dlalkylamlno of up to 10 carbon atoms or 
phenyK1-3C)aIkylamIno each optionally substituted as stated above; or R 2 or Q is (3-6C)cycloalkylamfno, 
N-alkyl-N-cycloalkylamino of up to 6 carbon atoms or dicycloaJkyiamino of up to 12 carbon atoms; or R 2 is 

10 7-pyrrolIdinyl, piperidino. morpholino, 1-pfperazinyl or 4-methylplperazin-1-yl: or Q [9 1-azirlnyi, 1-azetidinyl, 
1-pyrrolidinyi, piperidino. morpholino, 1-piperazlnyl or 1-homoplperidlnyl each optionally substituted as 
defined in any one of claims 1 to 5, the reaction of a protected or unprotected polypeptide having the 
sequence Indicated In formula I wherein R 2 or Q is hydroxy, or a reactive derivative thereof, or (l-OQalkoxy, 
with ammonia, with the appropriate alkyfamine, dialkylamine or phenylalkyiamine, with the appropriate 

is cycloalkylamine, N-alkyi-N-cycloalkylamine or dicycloaikylamlne, or with the appropriate heterocycle 
whereafter, if necessary, the protecting groups are removed using process (a) above; or 

(0 for the manufacture of a polypeptide of formula I wherein R 2 is hydroxy, the hydrolysis of the 
protected or unprotected polypeptide having the sequence Indicated in formula I wherein R 2 is (1-3C)aJkoxy 
whereafter, if necessary, the protecting groups are removed using process (a) above. 

20 

9. A pharmaceutical composition which comprises a polypeptide of formula I as claimed in any one of 
claims 1 to 5, or a pharmaceutically-acceptaWe salt thereof, in association with a pharmaceutical^- 
acceptable diluent or carrier. 

10. The use of a polypeptide of formula I as claimed In any one of claims 1 to 5, or a pharmaceutically- 
25 acceptable salt thereof, in the production of a new medicament for use in the treatment of a disease or 

medical conditions mediated by bombesin or a bombesln-itke peptide* 



Claims for the following Contracting States: GR, ES 

30 

1. A process for the manufacture of a polypeptide of formula I:- 
RM»-A 1 nA?-A 3 -A*-A 8 -A s -Q I 

wherein R 1 is a 5- or 8-membered unsaturated heterocyclic ring which contains one, two or three nitrogen 
atoms, which heterocyclic ring may be a single ring or may be fused to a benzo-ilng, and which 
35 heterocyclic ring may optionally bear one or two substituents selected from halogeno, (1-4C)aJkyl< (1-4Q- 
alkoxy, hydroxy, cyano and nltro; 

wherin A 1 is a direct link to A 2 , or is His, D-His, MeHis. EtHis, PrHls, D-GIn, D-Glu(OMe), Leu, MeLeu, D- 
Leu, Lys(C0-4-Pyridyl), Pal. D-Pal, Phe, D-Phe, Pro, Arg, Qlu f Hls(y-Me), Hisfr-Me), Hls(COPh) or Trp; 
wherein A 2 is Trp. MeTrp. Trp(Me). Trp(For), VaJ, DL-FIg, L-NaJ, pcF. Leu, Lys Pal or Cha; 
40 wherein A 3 is Ala, MeAla, Aib, Gly, Pro, Leu, Phe, Ser, Val, L-Nal, Thr or Glu; 
wherein A 4 Is Val, Aib, Leu, He. Thr, Phe, Ser or DL-FIg; 

wherein A s is Gly. Sar, D-AJa, D-Ser, D-SerfCHaPh). D-pcF, D-AlafNhb), D-Aia<NHZ(CI)), Aib, D-Pro. D-Lys, 
D-Arg, Ac 3 c, Ac?c or Ac B c; 

wherein A € is His. MeHis, His(r-Me), His(ir-Me), Aib, Val. Leu, Ala, lie, Ahx, Ape, Met Pro, Phe. Gin, Lys, 
49 Lys(Z), Lys(COCHi). Lys(COPh), Lys(COCHaPh), Lys(COCHiCHaPh), Pal. Ser. Ser(CH 2 Ph), Thr, Thr- 
(CHaPh). Glu. Asp. AsptOBu*), Trp or L-Nal; and 

wherein Q is a group of the formula -A 7 .R* in which A 7 is Leu, D-Leu, MeLeu. Ne t Melte, Ahx, MeAhx, Aib, 
Pro, VaL MeVal, Phe, Ape, MeApe, Met Ser. Gin or Trp and R 2 is hydroxy or amino; or R 2 is (1-3C)- 
alkylamino, dlalkylamlno of up to 4 carbon atoms, or (l-3C)aJkoxy, each optionally bearing a hydroxy, (1- 
60 3C)aikoxy, amino, (1-6C)aIkylamino. cflalkylamino of up to 8 carbon atoms, or phenyHI- 3Qalkylamfno 
substituent other thai in a position alpha to an oxygen or nitrogen atom, or a fiuoro-(1-3C)alkyl or phenyl 
substituent: or R 2 Is (3-6C)cycIoalkylamino, N-alkyl-N-cycloalkylamino or up to 8 carbon atoms, or dlcycloal- 
kylamino of up to 12 carbon atoms; or R* is 1-pyrrolldlnyl. piperidino, morpholino. 1-piperazinyl or 4- 
methylpiperazin-l-yi; or 

55 Q Is (1-BC)afcoxy, (1-1QC)aixylamino or cflalkylamino of up to 10 carbon atoms each optionally bearing a 
hydroxy, amino. {1-3C)alkoxy. (1-6Qalkylamtno, diafl<ylamlno of up to 8 carbon atoms, phenyHl-3C)- 
alkylamino substituent other than in a position alpha to an oxygen or nitrogen atom, or a phenyl substituent; 
or Q Is phenyH1*3C}aikylamlno; or 
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Q is (3*C)cydoaIkylarnino. H^J-r^cte^lamino of up to 8 carbon atoms or cficycloalkytemino of up 
to 12 carbon atoms; or 

Q is 1-azetidinyl, 1-pyrrolicfinyl, piperidino. morpholino, 1-pipera2inyl or 1-homopiperidinyl each optionally 

bearing on any available position, including on any available nitrogen atom, a substttuent selected from (1- 
5 6C)alkyl. phenyl and phenyH1-3C)alkyl; and wherein within R 2 or Q a phenyl group may optionally bear a 

substituent selected from halogeno, (I^Qalkyl, (1-4Qalkoxy, hydroxy and cyano; 

or a pharmaceuticairy-acceptable salt of said polypeptide characterised by:- 

(a) the removal of one or more conventional peptide protecting groups from a protected polypeptide 

to give a polypeptide of the invention of formula I; 
io (b) the formation of an amide bond by coupling two peptide units, one containing a carboxylic acid 

group, or a reactive derivative thereof, and the other containing an amino group, such that a protected or 

unprotected polypeptide having the sequence indicated in formula I Is produced whereafter, If necessary, 

the protecting groups are removed using process (a) above: 

(c) for the manufacture of a polypeptide of the invention wherein R 1 is a 5- or 8-membered 
is unsaturated heterocyclic ring as defined above, the reaction of a protected or unprotected polypeptide 

having the sequence indicated in formula I wherein the group R 1 -CO- is hydrogen with the appropriate 
acyteting agent in the presence, If necessary, of a suitable base whereafter, if necessary, the protecting 
groups are removed using process (a) above; 

(d) for the manufacture of a polypeptide of the invention wherein R 2 is (1-3QaIkoxy or Q is 

20 aikoxy, each optionally substituted as stated above, the esteriflcation of a protected or unprotected 
polypeptide having the sequence indicated in formula I wherein R 2 or Q is hydroxy, or a reactive derivative 
thereof, with the appropriate alcohol, whereafter, if necessary, the protecting groups are removed using 
process (a) above; 

(e) for the manufacture of a polypeptide of the invention wherein R 2 is amino, (1-3C)alkylamino or 
25 dialkylamino of up to 4 carbon atoms, or Q is (1-10C)alkyiamrno, dialkylamino erf up to 10 carbon atoms or 

phenyHI -3C)aikylamino each optionally substituted as stated above; or R 2 or Q is (3-6C)cydoalkylamino, 
N-aikyK-f^cycioalkylamino of up to 8 carbon atoms or dicycioaikylamino of up to 12 carbon atoms: 
or R 2 isl-pyrrolldinyl, piperidino, morpholino, 1-piperaziny! or 4-rnethylpiperazin-1-yl; or Q Is t-arirtnyl, 1- 
azetidinyl, 1-pyrroJidInyl, piperidino, morpholino. 1-piperazinyl or 1-homopiperidinyl each optionally substi- 

30 tuted as stated above, the reaction of a protected or unprotected polypeptide having the sequence indicated 
in formula I wherein R 2 or Q is hydroxy, or a reactive derivative thereof, or <1-6C)alkoxy t ^ ammonia, with 
the appropriate alkyfamine, dlaikylamine or phenylalkylamlne, with the appropriate cycloaJkylamine. N-aikyl- 
N-cydoalkylamine or dicycJoalkylamine. or with the appropriate heterocycle whereafter, if necessary, the 
protecting groups are removed using process (a) above; or 

as (f) for the manufacture of a polypeptide of the Invention wherein R 2 is hydroxy, the hydrolysis of the 

protected or unprotected polypeptide having the sequence Indicated In formula I wherein R 2 is (1-3C)aflcoxy 
whereafter, If necessary, the protecting groups are removed using process (a) above; 
whereafter when a pharmaceutical ly-acceptabls salt of said polypeptide is required a polypeptide of formula 
I which is sufficiently basic is reacted with a suitable add or a polypeptide of formula I which is sufficiently 

40 acidic is reacted with a suitable base. 

2. A process as daimed in claim 1 for the manufacture of a polypeptide compound of the formula I 
wherein R 1 is pyrrofyi, indolyl, pyridyl, quinolyl, imldazolyl, pyrazotyl, pyrimidinyl, pyrazinyl or 1.2,4-triazolyl 
which may optionally bear one or two substituents selected from fluoro, chloro, methyl, methoxy, hydroxy 
45 and cyano; 

wherein A 1 is a direct link to A 2 , or is tfs, D-His, MeHis r EtHis t PrHs, OGIn, GlufOMe). Leu. MeLeu; Lys- 
{CO-*Pyrfdyl) t Pal, O-Pai, Phe. Pro, Hls(r-Me). His(*-Me) or Trp; 
wherein A 2 is Trp, MeTrp, Trp(Me), Trp(Fbr), L-Nal, pcf or Pal; 
wherein A 3 rs Ala, MeAJa, Gfy, Leu. Ser r Val or Thn 
so wherein A 4 Is Val, Alb, Leu. lie or Thn 

wherein A 5 is Gry, Sar, D-Ala, D-Ser, D-SeitCHaPh), D-pcF, Aib, D-Pro or D-Uys; 

wherein A c is His, MeWs, His(T-Me), His(ir-Me), Val. Leu, Pro, Phe, Gin, Lys{Z), LystCOOfa). Lys(COPh), 
Lys(COCHaPh), Lys(COCH a CH2Ph), Pal, Ser. SerfOfaPh), Thr, Thr(ChbPh). Trp or L-Nal; aid 
wherein Q is a group of the formula -A 7 .R? In which A 7 is Leu, D-Leu, MeLeu, lie, Melle, Ahx, Aib, Val, 
55 MeVal, Phe, Ape or Met and R 2 Is hydroxy or amino; or R 2 is <1-3C)aflcylamino (espedaily methytemino and 
ethyiamino), diaikylamino of up to 4 carbon atoms (espedaUy dimethylamino and f^ethykN-methytamino) 
or (1-3C)alkoxy (espedally methoxy and ethoxy), each optionally bearing an amino, (i^CJalkytamino 
(especiaiiy methylamino, ethyiamino, Isobutyiamlno and Isopentytamino) or phenyH1-3C)alkyiamino 
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{especially benzylamino and phenethylamino) substituent other than In a position alpha to an oxygen or 
nitrogen atom, or a fluoro-(1-3C)allcyl (especially trlfiuoromethyl) or phenyl substituent or R 2 is (3-6C)- 
cycloalkylamino (especially cyclopentylamino and cyclohexylamlno); or R 2 la 1-pyrrolldinyl, piperidlno, 
morpholino or 1-piperazlnyl; 

or Q Is (1-6C)alkoxy (especially methoxy, lsopropoxy r isobutoxy, tert-butoxy and Isopentyloxy), (1-10C)- 
aikylamino (especially methylamlno, Isobutylamino, Isopentylamlno, 1-ethylpropy (amino, 1-ethylpentylamino, 
1 ,3-<fimethy1butyamlno and 1 .4-dimethylperrtylamfno) or dialkylamlno of up to 10 carbon atoms (especially 
dimethyiamino, N-ethy l-N-methy I ami no and N-lsopentyl-N-methylamino). each optionally bearing an amino, 
(1-6C)aIkylamino"(8speclally methylamlno, Isopropylamlno, Isobutylamino and Isopentylamlno) or phenyt-fl- 
3C)aIkylamino (especially benzylamtno and phenethylamino) substituent, other than In a position alpha to an 
oxygen or nitrogen atom, or a phenyl substftuent or Q is phenyKl-3C)alkylamino (especially benzylamino 
and phenethylamino); or Q is (3-6C)cycbalkylamino (especially cyclopentylamlno and cyclohexylamlno); 
or Q Is 1-pyrrolidlnyl, piperidlno, morphofino or 1-piperazinyl, each optionally bearing on any available 
position, including on any available nitrogen atom, a substituent selected from (1-6C)alkyl (especially methyl 
and ethyl), phenyl and phenyH1~3C)aIkyl (especially benzyl and phenethyl); and wherein within Q a phenyl 
group may optionally bear a substituent selected from chloro, methyl, methoxy and hydroxy; and the 
pharmaceutically-acceptable salts thereof. 

3. A process as claimed in claim 1 for the manufacture of a polypeptide compound of the formula I 
wherein R 1 is 2-pyrrolyL 2-indolyl. 3-indolyl, 2-pyridyl, 3-pyrfdyi, 4-pyridyl, 2-lmidazolyl, 4-pyrazolyl, 2- 
pyrimidlnyl. 4-pyrfcmidinyl, 5-pyrimidinyl or 2-pyrazlnyl which may optionally bear a substituent selected 
from chloro, methyl, methoxy, hydroxy or cyano; 

A 1 is His, D-His, D-GIn, D-Gfu(OMe), Leu, Pal. D-Pal. Phe, Pro, Hls(r-Me) or HIst^Me); 

A 2 is Trp or MeTrp; A 3 is Ala, MeAla or Alb; A* is Val; 

A 5 is Qly. Sar, D-Ala, D-Ser, D-Ser(CHzPh), D-pcF, Alb or D-Pro; 

A 8 is His, MeHls, Hls(T-Me), His(ir-Me), Leu, Pro, Phe, Qln, Lys, Lys(Z) or Pal; and 

Q is a group of the formula «A 7 .R 2 in which A 7 is Leu, MeLeu, He, Ahx. Val or Phe and R 2 is methoxy. amino 

or methylamlno, each optionally bearing a trlffuoromethy or phenyl substituent or R 2 is ethoxy or 

ethylamrno. each optionally bearing an amino, methylamlno, ethylamino, isobutylamino, isopentylamlno, 

benzylamino or phenethylamino substituent, other than in a position alpha to an oxygen or nitrogen atom, or 

a trifluoromethyi or phenyl substituent; or R 2 is cyclopentylamino or 1-pyrrolidinyl; 

or Q is methoxy, isopropoxy, Isobutoxy, isopentyloxy, methyiamino, isobutylamino, isopentylamlno, 1- 

ethylpropylamino or 1,3-dimethylbutylamino. each optionally bearing an amino, methylamlno, 

isopropylamlno, isobutylamino, isopentylamlno, benzylamino or phenethylamino substituent. other than In a 

position alpha to an oxygen or nitrogen atom, or a phenyl substituent or Q is benzylamino or 

phenethylamino; 

or Q is cyclopentylamino, cyclohexylamlno, piperidlno, 4-phenylpipertdino, morpholino or 4-benzylplperazir>- 
1-yi; 

and the pharmaceutically-acceptable acid-addition sails thereof. 

4. A process as claimed in claim 1 for the manufacture of a polypeptide compound of the formula I 
wherein R ? Is 2-pyrrolyl, 2-lndolyl, 3-indolyt 2-pyrldyl, 3i?yridyt, 4-pyridyl, 2-imldazolyl, 4-pyrazolyl, 2- 
pyrimidinyl. 4-pyrimidinyl, 5-pyrimidinyl or 2-pyrazinyl whit* may optionally bear a substituent selected 
from chloro, methyl methoxy, hydroxy or cyano; 

A 1 is a direct flnk to A 2 or is His, D-His, D-GIn. D-Gly(OMe), Leu, MeLeu, Lys(Co-4-Pyrfdyl), Pal. D-Pal, 

Phe, Pro, His(T-Me) or His(*-Me); 

A 3 Is Trp or MeTrp; A 3 is Ala, MeAla or Sen A* is Val or He; 

A 5 fs Gly, Sar, D-Ala, D-Ser, D-SertCHaPh), D-pcF. Aib or D-Pro: 

Ae Is His, MeHis, His(r-Me), His(^Me), Val, Leu, Pro, Phe, Gin, Lys(Z), Lys(COCHa), Lys(COPh), Lye- 
(COCH 2 Ph), Lys(COCH2CHaPh), Pal, Ser, Ser(CH2Ph), Thr r Thr(CH 2 Ph), Trp or L-NaJ; and 
Q Is a group of the formula -A 7 .H* in which A 7 Is Leu, MeLeu, He, Ahx, Val or Phe and R a is methoxy, amino 
or methylamlno, each optionally bearing a trlfiuoromethy or phenyl substituent or R 2 Is ethoxy or 
ethylamino, each optionally bearing an amino, methyiamino, ethylamino, isobutylamino, isopentylamlno, 
benzylamino or phenethylamino substituent other than in a position alpha to an oxygen or nitrogen atom, or 
a trifluoromethyi or phenyl substituent or R 2 is cyclopentylamino or 1-pyrrofldnyl; 
or Q is methoxy, isopropoxy. isobutoxy, isopentyloxy, methyiamino, isobutylamino. isopentylamlno, 1- 
ethylpropylamino or 1,3-dlmethylbutylamino, each optionally bearing an amino, methyiamino, 
Isopropylamlno, isobutylamino, isopentylamino, benzylamino or phenethylamino substituent other than In a 
position alpha to an oxygen or nitrogen atom, or a phenyl substituent. or Q is benzylamino or 
phenethylamino; 
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or Q is cydopentylamino, cyctohexylamlno. piperidino, 4-phenylpiperidlno, morpholirto or 4-beozyipiparazfrh 
1-yi; 

and the pharmaceuticaily-acceptable acid-addition salts thereof. 

5. A process as claimed in claim 1 for the manufacture of a polypeptide compound of the formula I 
s wherein R* is 3-pyridyl, 4-pyridyl, 2-pyrazlnyi, 2-irtdofyi or 3-indolyl; 
A 1 is His; 

A 2 is Trp; A 3 is Ala; A* is VaJ: 

A 5 is D-Ala; A 6 is His, Lys(2). Lys<COCH 3 ), Lys(COCKhPh) or Lys{COCH 2 CH 2 Ri); and 
Q is a group of the formula -A 7 .FP in which A 7 is Leu or MeLeu and R 2 is methoxy or methylamino; 
10 and the pharmaceuticaJly-^cceptable salts thereof. 

B. A process for the manufacture of a pharmaceutical composition which comprises bringing into 
admixture a polypeptide of formula I as claimed in any one of claims 1 to 5, or a pharmaceutical fy- 
acceptabie salt thereof, and a pharmaceutfcaJly-acceptable diluent or carrier. 
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